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ABSTRACT 
 
Research suggests that living in communities with high densities of persons from their 
own ethnic group improves the overall health of older Mexican Americans. One hypothesis is 
that residing in high ethnic density areas allows characteristics of Mexican culture such as strong 
social ties and social cohesion, to have a beneficial effect. The majority of investigations focused 
on ethnic density effects, however, have utilized relatively loose interpretations of what 
constitutes the appropriate social-geographic area to be studied. Moreover it is not clear how 
certain dimensions of residential segregation are protective or harmful toward health, particularly 
when measuring ethnic residential segregation from a geographic information systems (GIS) 
perspective. The effects of ethnic density and segregation have not been directly or quantitatively 
tested using the kind of multi-level methodology that can effectively capture data from both 
personal and environmental characteristics. The present study assessed how multiple 
geographic/neighborhood factors including ethnic density, neighborhood social cohesion, and 
social ties may serve as resources for health and health service use of older Mexican Americans. 
The study had three objectives: 
1. To examine whether protective/deleterious effects of ethnic density exist when we use 
the more commonly used approach to measuring ethnic density (proportion of ethnic 
group within a specific census unit), and whether the ethnic density effect is increased 
  
vii 
 
when an alternative measurement approach (proximity weighted density) is used that 
relies on more than a single, specific census unit .  
2. To examine how different dimensions of ethnic segregation are related to perceived 
social support, number of social ties, and perception of social cohesion in their 
neighborhood. 
3. To examine whether or not social cohesion mediate the relationship between ethnic 
density or segregation and health status/health service use.  
The study represents a secondary analysis of data from the fifth interview wave of the 
Hispanic Established Populations for the Epidemiologic Study (H-EPESE; PI: Markides). Using 
geographic information systems (GIS), proximity weighted ethnic density and residential 
segregation indices were calculated, as well as more standard measures of density based on 
composition of the census tract in which participant lived. Since the H-EPESE dataset has a 
clustered structure where individuals are nested within neighborhoods, multilevel modeling 
techniques were employed.  
Results suggest that the several approaches here employed to measure ethnic composition 
of the local environment are complementary. First, the proportion of Hispanics in the 
neighborhood as defined by the use of census tracts, is both simple and the data easily accessible 
to researchers. This proportion, or what is often called density, was found to associate with 
several outcome measures in much  the same way, and with similar proportions of variance as 
the more complex ways of method. The latter, however, made significant contributions that often 
were relatively independent of the census tract based proportions and thus add significantly to 
our understanding of the role of the ethnic neighborhood. These more complex measures, 
moreover, may potentially contribute even more: analyses using these newer approaches were 
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limited by the lack of street address or census block data. Access to such data was not possible 
due to confidentiality issues surrounding the use of highly specific geographic information that 
could potentially identify the participant. Results did strongly suggest the value of a residential 
segregation index as a means of demonstrating that the ethnic environment and urban-rural 
composition of the residential environment contributes to our understanding of the importance of 
social coherence and social ties. It was found for example that older Mexican Americans who 
lived in neighborhoods with higher exposure segregation (i.e., neighborhoods where an 
individual from one particular racial/ethnic group has a higher probability of encountering 
members of another group, rather than from their own group) have higher depressive symptoms, 
as measured by the Center for Epidemiologic Studies Depression (CES-D) scale. This 
relationship was mediated by individual level data on perception of social cohesion. While in all 
cases causal interpretations were limited by the lack of a true experimental design the results 
generally do demonstrate the value of the newer, complementary, approaches to assessment of 
racial/ethnic density
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CHAPTER 1 
 INTRODUCTION 
 
1.1. Background 
There is a longstanding belief that characteristics of the environment are linked to 
personal health, and that the environment plays an important role in health and health related 
behaviors including health service use (Barker, 1963; Jakubowski & Frumkin, 2010; Kaner, 201; 
Krieger, 2001). These links between environmental conditions and health have been studied in 
many disciplines. Historically, much of the environment-health research focused on aspects of 
the physical environment, looking for example at the biophysical effects of the environment on 
human health (McNeill, Kreuter, & Subramanian, 2006). During the past few decades, 
researchers have come to recognize that there is more to the environment than its physical 
aspects. Compared to physical characteristics, however, research on the social environment and 
its influence on individual health is understudied (Cutter, Boruff, & Shirley, 2003).  
With respect to the potential influence of the social environment, health researchers have 
repeatedly observed what epidemiologists have called an ‘ethnic density effect’. The ethnic 
density effect, or what is sometimes called the “co-density” effect,  refers to the idea that 
geographic areas with higher proportions of people of the same racial/ethnic background may 
create an increased protection against mortality as well as morbidity (Stafford, Becares, & 
Nazroo, 2009). Similarly, there is also evidence of an increased risk of adverse health outcomes 
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in ethnic minorities when they live in neighborhoods with a lower proportion of co-ethnics 
(Pickett & Wilkinson, 2008).  
In addition to physical health problems, findings suggest that higher co-ethnic density is 
associated with lower rates of mental health disorders. However, it should be noted that findings 
regarding the implications for both mental and physical health are mixed and some studies 
actually report an inverse association between ethnic density and good health (White & Borrell, 
2006).  This discrepancy in the findings seems to be due to the different ethnic groups studied, 
differing approaches to geographical measurement, and studying areas with different ranges of 
ethnic density (Becares, 2009). Moreover, previous studies have not always adjusted for the 
same demographic and socioeconomic confounding factors, and many have lacked statistical 
power. 
Among the many ethnic groups studied in the U.S, an co-ethnic density effect has been 
found to be most prominent in Hispanic ethnic groups (Almeida, Kawachi, Molnar, & 
Subramanian, 2009).  This ethnic density effect has been used to explain the so-called Hispanic 
epidemiological paradox; the latter term refers to the finding that Hispanic Americans tend to 
have health outcomes that are comparable to, or in some cases better than, those of their non-
Hispanic White counterparts, even though Hispanics have lower average incomes and education 
(Markides & Coreil, 1986).  
The relation of ethnic density to the Hispanic Paradox stems from a variety of factors. 
Due to their often-recent immigration histories, Mexican American neighborhoods may have 
much higher percentages of foreign-born and linguistically isolated households than other 
minority groups (Lichter, Parisi, Taquino, & Grice, 2010). These demographics may underlie the 
previously noted finding that living in high density co-ethnic communities improves the overall 
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health of Mexican-Americans. In addition, characteristics of Mexican culture such as strong 
social ties and social support have been proposed to be a beneficial effect of ethnic density. The 
present study was an attempt to better understand some of the factors linking environment to 
health. Using a sample of older Mexican Americans, the study examined how multiple 
neighborhood factors including neighborhood social cohesion, social ties and alternative 
approaches to assessing ethnic density are resources for the health and health service use of older 
Mexican Americans. 
To be more specific, this dissertation study examined multiple social environments 
related to health and health care access of older Mexican Americans. Of particular concern was 
with the question of whether the effect of ethnic density increases when an alternative measure 
that relies on more than a single census unit is used, and how the relative segregation of a 
minority group as defined by the probability of encountering people from different groups in the 
census tract is related to health status and social relations. The expectation was that results would 
help us to further understand how social support, social cohesion and social ties mediate the 
relationship between ethnic density or segregation and health status/health service use.  
 
1.2. Structure of Dissertation 
 This dissertation consists of eight chapters. The second chapter reviews the literature 
concerning ethnic density effects and related social factors as well as a theory that can provide 
guidance in studies of ethnic density and other geographic factors. Following the literature 
review, Chapter 3 delineates study aims and hypotheses. 
 Chapter 4 describes measures as well as statistical analyses. The latter include geographic 
information systems (GIS) approaches to calculating proximity weighted ethnic density. 
  
4 
 
Descriptive analysis for the dataset showing frequencies and distribution of variables were also 
conducted. In Chapter 5, the results of the first aim of the dissertation are addressed. Since the 
dataset has a clustered structure where individuals are nested within neighborhoods, multilevel 
modeling techniques were employed using PROC MIXED and GLIMMIX in SAS Version 9.2.   
 Chapter 6 provides the results of multilevel analyses of the second aim of the dissertation, 
which was to determine how multiple dimensions of residential segregation related to the 
number of social ties and perception of social cohesion. In Chapter 7 two multilevel mediation 
models (upper-level mediation model and lower-level mediation model) were adapted to test the 
hypothesis that two mediators (social cohesion and area poverty) cause health outcome 
(individual depressive symptom). Finally, Chapter 8 provides a summary, discussion of study 
findings, limitations of the study and recommendations for future research.  
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CHAPTER 2 
LITERATURE REVIEW 
 
2.1. Overview 
This literature review consists of four parts. Because a primary focus of the dissertation is 
to assess whether newer approaches to studying ethnic density account for more of the variance 
in health consequences and health services use, the first part includes information about ethnic 
density and segregation measures that are based on census tract demographics. The second part 
of the review focuses on social support and social cohesion, both of which have been suggested 
as mediators of ethnic density effects. Third, other neighborhood factors such as poverty rates 
and urban-rural settings are presented. Lastly, a theoretical framework that guides this study is 
discussed; well-aligned with the purpose of the study, the framework is used as a foundation for 
the work.       
 
2.2. Ethnic Density and Residential Segregation Measures 
Eschbach (2004) used the term ‘barrio advantage’ to explain his findings with regard to 
the ethnic density effect among Mexican Americans. Many Mexican Americans live in barrios, a 
term that means ‘district’ or ‘neighborhood’ in Spanish. Barrios are generally economically 
disadvantaged but often considered socially cohesive places. One may find in Mexican American 
barrios, for example, a close-knit community with many social links and ties that more than 
make up for deficits in officially-sponsored resources. Eschbach and his colleagues posited that 
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Mexican Americans who live in barrio communities may experience greater health advantages 
relative to those in other neighborhood settings. These health advantages may be particularly 
important to older persons, for whom social network support structures are an important 
component of maintaining health and using health care (Ostir, Eschbach, Markides, & Goodwin, 
2003). 
Several hypotheses have been proposed to explain the results of living in areas with 
greater ethnic density, and these pathways may help to de-code the barrio advantage. First, 
greater ethnic density may enhance social cohesion (Smaje, 1995). Second, mutual social support 
may exert a positive influence on health and health service use (Smaje, 1995). Third, a sense of 
community and belongingness in ethnic communities may reduce stress levels (Bhugra& Becker, 
2005). Fourth, people in greater ethnic density areas may experience a reduced exposure to 
racism (Halpern &Nazroo, 2000). Fifth, people in high co-ethnic areas may have protection from 
the stigma of low status (Pickett & Wilkinson, 2008).  
The reasons for these beneficial effects, however, remain only partially understood. As 
noted earlier, studies have suggested that ethnic density may exert a positive influence because 
persons in high density areas receive more social support and have a potentially larger social 
network (i.e., more interpersonal relationships). In addition, they may be less exposed to racism 
and discrimination, phenomena related to social inequality, when compared to those living in 
low density areas; neighborhood and community characteristics have been suggested as the 
reason (McNeil et al, 2006; Thoits, 2011). The pathways, however, remain unclear especially 
since minorities often live in economically disadvantaged areas. The scope and size of the effects 
also need to be clarified.  
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One concern about the barrio effect is whether or not the presence of higher proportions 
of people from the same ethnic group originates from choice, or from various outside forces.  
Members of certain ethnic groups may choose to live separate from other groups because this 
voluntary segregation may provide benefits such as getting in-group support during the early 
post-immigration stages and reducing exposure to prejudice. Refugee settlement programs, on 
the other hand, may concentrate groups simply due to procedural considerations. From a 
theoretical perspective, ethnic density is often discussed in what might be called a residential 
segregation context. This is because greater ethnic density generally is associated with greater 
residential segregation. Although ethnic density and segregation are conceptually 
distinguishable, in practice few studies consider the distinction. The distinction is important, 
however, since we cannot determine the mechanisms of the ethnic density effect without 
considering the role of segregation, voluntary or not, because segregation contributes to the 
shape of the spatial distribution of the population. For this reason the present investigation 
included measures of both ethnic density and residential segregation. 
Researchers have also pointed out several methodological challenges to study the effects 
of ethnic density on health. One problem arises from the fact that while many studies treat the 
census block or the census tract as being roughly equivalent to neighborhood, there is no actual 
evidence that they in fact are equivalent concepts. Indeed, a more appropriate term might not be 
neighborhood but a potentially “meaningful environment.” There is, in other words a 
methodological issues as to whether  using a single census unit, such as block, block group, or 
tract, captures the geographic boundary of what constitutes a meaningful environment: the 
environment that has an effect on the individual or group of individuals. Moreover, when a 
single census block or tract is used, all same-group residents in the unit are assumed to have 
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equal proximity to each other, even if minority and majority ethnic groups occupy distinct 
enclaves and experience minimal interracial exposure (Lee & Ferraro, 2007). In other words, the 
proportion of a racial/ethnic group may be low in one census unit, but all of the members of the 
group may live in close proximity to each other within that unit. At the block level for example 
all same-group members might live together in a project or apartment building. In another census 
unit with the same proportion of minorities, everyone may be uniformly dispersed. 
The question of what constitutes a neighborhood indeed represents an important question, 
but one that may be misleading. As indicated above, some researchers have arbitrarily defined 
the term “neighborhood” solely in terms of the geographic unit they use.  Although a defined 
“neighborhood” may in fact represent a meaningful environment around communities, there is 
no rationale for supposing that in a study covering a broad geographic area the same unit-defined 
neighborhood would have the same psychosocial significance, especially when including rural, 
suburban and urban locations. Because of these issues and because of the general importance of 
understanding what might constitute a meaningful environment for racial/ethnic groups, 
determining the most appropriate geographic level (or levels) of analysis has been a matter of 
concern (White & Borrell, 2011) and is considered in the present investigation. 
In order to overcome these limitations, several alternative ethnic density/segregation 
measures have been introduced (Reardon & O'Sullivan, 2004). One or more of these alternatives 
are included in each of three publicly available GIS software packages: 1) Apparicio’s extension 
to MapInfo GIS (Apparicio, 2000), 2) Wong’s extensions of ArcView GIS software (Wong 
2003), and 3) Reardon’s SpatialSeg Program in ArcGIS (Reardon 2007).   
Of particular relevance to the present investigation is Reardon’s SpatialSeg program, one 
of the latest, which introduces a new class of spatial segregation indices that allow a flexible 
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definition of local neighborhood. This method is distinguished from previous census-driven 
methods because it applies spatially-weighted averages of the population concerning a 
continuous population density surface across a metropolitan area.   
The concept of geographic scale differences as described by Reardon is shown in Figure 
1. In each of the areas, relatively high levels of segregation are evident: ethnic composition 
(represented by the grey shading) varies substantially across locations, but the geographic scale 
of segregation differs substantially among the regions. Compared to macro-scale patterns, micro-
scale patterns account for the variation in ethnic composition across locations. Macro- and 
micro-scale patterns represent a combined pattern, with some variation in ethnic composition 
over short distances as well as the macro-scale pattern of concentrating on one group in the 
center of the region.  
 
Figure 1. Stylized spatial racial population distributions (derived from Reardon, 2008) 
 
Another methodological issue that needs to be addressed is that of dimensionality. It has 
been suggested that measuring characteristics of residential segregation requires considering 
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multiple dimensionality (White & Borrell, 2011). Historically the proportion of ethnic group 
density has been relied upon because of its simplicity and ease of calculation. Proportions of the 
ethnic population can readily be obtained from census data but reliance on this simple measure 
may ignore critical factors. This proportional measure for example cannot capture important 
aspects of density, especially in terms of the socio-environmental overall context. For example, 
consider the differences between one specific central geographic area units of high ethnic density 
that is surrounded by census units with high proportions of the same ethnic population, versus 
another high density central geographic area that is surrounded by areas with low proportions of 
the ethnic population.  
To capture the significance of these contextual factors, several researchers have proposed 
segregation indices that calculate the proportion of each group within a census tract compared to 
the proportion of the group within geographic units of a higher level of magnitude or coverage 
(i.e., county, city). Massey and Denton (1986) reviewed 19 of these indices and conceptualized 
five patterns of segregation:  
• evenness, which refers to the degree to which social groups are similarly distributed 
across adjacent area units in a metropolitan region 
• exposure, which refers to the likelihood for intergroup interaction within local areal 
units 
• clustering, which refers to the proximity of areal units with high minority 
concentration to one another within a metropolitan area 
• centralization, which refers to the degree to which members of a group are 
disproportionally located in a central neighborhood, and  
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• concentration, which refers to the degree to which members of a group are located in 
a small, densely settled geographic area.  
White and Borrell (2010) suggest that the proportion of minority residents be viewed as 
only a proxy indicator of residential segregation; they considered Massey and Denton’s five 
patterns as more direct and formal measures of residential segregation. Among the latter five 
patterns, three of them (evenness, exposure, and clustering) have more frequently been employed 
in research on segregation and health. More recently, Reardon (2008) simplified these five 
categories by casting them along two axes: the exposure-isolation axis and the evenness-
clustering axis (Figure2). Reardon (2008) considered the Massey and Denton’s centralization and 
concentration dimensions as specific subcategories of spatial unevenness. Concentration is 
similar to the concept of frequency density and concerns only one group, while evenness 
involves at least two groups. Centralization has been determined to be a somewhat meaningless 
dimension because cities often have multiple centers (Reardon, Lee et al., 2008).  
As shown in Figure 2 at page12, Reardon and O’Sullivan’s (2002) dimensionality of 
spatial ethnic segregation is indicated by dots. Black dots indicate the target racial/ethnic group. 
White dots indicate all other groups. In the upper half of the diagram are two patterns where 
black and white dots are evenly distributed throughout space. Both of these patterns have low 
levels of spatial clustering (or high levels of spatial evenness). In the pattern on the upper right, 
however, there are more black dots in the local environment of each white dot (and vice versa) 
than in the pattern on the upper left; this means that the white-black exposure is higher on the 
right, and the white isolation is higher on the left. As explained by Reardon and O’Sullivan 
(2002), in the bottom half of the figure, both patterns show greater clustering, but roughly the 
same levels of exposure than the corresponding patterns above. 
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Figure 2. Dimensions of spatial ethnic segregation index (derived from Reardon and O’Sullivan, 
2002) 
 
Given the potential dimensionality of ethnic density, and in order to decode the 
mechanisms by which ethnic density has an effect upon health, we need to consider which 
dimensions of residential segregation are associated with health status and health service use.  
Previous research dealing with ethnic density as well as barrios have if ever rarely utilized the 
segregation factors now available to be measured by spatial methods. By introducing dimensions 
of segregation variables into the ethnic density effect, one goal of the current study was to 
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effectively measure the influence of density, thus providing a more solid basis for policy 
decisions.   
 
2.3. Social Support and Social Cohesion 
When attempting to understand how their communities function, social support and social 
cohesion have been suggested as central characteristics of Hispanic neighborhoods or co-ethnic 
communities. These social factors are somewhat ambiguous due to the broadness of their 
definitions. Related to these social factors, there have been studies to identify the aspects of the 
social environment that influence health. Among these studies McNeill and colleagues (2006) 
provided three broad overarching categories they believe to represent the most common studied 
“social determinants” or “social factors” in health research literatures. The three categories are:1) 
interpersonal relationship (e.g., social support and social network), 2) social inequalities (e.g., 
socioeconomic position, income inequality, and racial discrimination), and 3) neighborhood and 
community characteristics (e.g., social cohesion, social capital, and neighborhood poverty). 
Social inequalities have already been discussed in sections of this dissertation reviewing ethnic 
density and residential segregation. Interpersonal relationship and neighborhood characteristics 
will be discussed in this section. The three categories of the McNeill taxonomy can be used to 
explicate the ethnic density effect. However, it should be noted that the three categories 
conceptually overlap somewhat and can be measured at multiple-levels. 
In terms of the individual level of analysis, a number of studies of interpersonal 
relationships have sought to examine the association between individual (as opposed to social 
environmental) social factors and health outcomes. Social support is the network of family, 
friends, neighbors, and community members that is available in time of need to give 
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psychological, physical, financial, or other kinds of help. Protective effects of high levels of 
social support for disease as well as health service use has been reported in many epidemiologic 
studies (Schwarzer, 1991).  
In terms of more macro levels of analysis, environmental factors (i.e., affluent/poor 
neighborhood) may mediate the influence of individual factors (i.e., age and social status) on 
health while conversely individual factors (i.e., social support) may buffer the stressful influence 
of environmental problems. Hence, we need to consider these two levels, individual and 
environmental, together. What is actually happening in individual health and access to health 
care may be effectively captured by multi-level observations.  
While examining effects at both the individual and environmental levels may be most 
effective, most existing studies have focused on individual-level social variables associated with 
health; relatively few have included information on area-level social determinants. Social 
cohesion is one example of where this multi-level approach could be used, and because it is 
included as a variable in the present research study it will be considered in some detail. Social 
cohesion is a collective or ecological dimension of society, to be distinguished from the concepts 
of social networks and social support, which are characteristically measured at the level of the 
individual (Kawachi & Berkman, 2000). Social cohesion is one of main components of social 
capital theory as formulated by Bourdieu, Coleman and Putnam (Bourdieu, 1986; Coleman 1988; 
Putnam 2000).  
Sometimes social cohesion is used as if interchangeable with social capital. Although 
there is no single definition of social capital that everyone has agreed upon, Francis Fukuyama’s 
definition has been widely accepted. He defined social capital as a capability that arises from the 
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prevalence of trust in a society or certain part of it (Fukuyama, 1995). It is therefore a much 
broader construct than cohesion. 
As suggested above, social cohesion itself has multiple definitions, ones differing across 
various fields such as sociology, political science, economics, and public health. Among various 
definitions of social cohesion, Jenson (1998) provided one of the earliest and most widely cited. 
He defined social cohesion as a process and outcome of social solidarity based on shared values, 
common norms and common bonds within a community or a nation (Jenson, 1998) .More 
recently, Bruhn (2008) conceptualized social cohesion based on the theoretical assumptions of 
various disciplines. Bruhn’s conceptualization of social cohesion is that: 1) social cohesion is an 
ongoing process of developing a community of shared values, challenges, and opportunities 
based on shared trust, 2) egalitarianism which refer a trend of thought that favors equality among 
living entities is an asset, 3) contextual factors can be mediators of health and disease, and 4) risk 
and protective factors in communities are not solely explained by individual-level or lifestyle 
factors.  
From the perspective of this doctoral thesis, one useful aspect of the concept of social 
cohesion in health research is that it provides individual and community level social indicators 
related to health outcomes. Ecological studies have sought to test the relationships between 
health outcomes and group cohesion measured at both the individual and community level 
(Lupton, 2003). Individual-level indicators of social cohesion have been widely adapted since 
Sampson (1997) created specific measurements which include the informal social control, social 
cohesion, and trust scales (Sampson, Raudenbush, & Earls, 1997).  
In terms of community level, environmental health researchers such as Freedman (2008) 
aggregated this individual-level indicator to investigate group cohesion of community in addition 
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to census driven community level data such as residential stability, home ownership rate, divorce 
rate, per capita crime rate, and conflicts in the workplace.  Accumulative evidence from the 
literature have consistently indicated that there are positive associations between trust as an 
indicator (and outgrowth) of social cohesion and physical health as well as mental health (Derose 
& Varda, 2009). 
In terms of the relationship between social cohesion and health, social cohesion has been 
seen as indicative of underlying psychosocial risk factors that are closely associated with health 
(Wilkinson, 1999). Later, Kawachi and Berkman (2000)  enumerated three ways in which social 
cohesion could affect individual health at the neighborhood level: (a) health-related behaviors 
through more rapid diffusion of health information, which fosters healthy norms of behavior or 
exerts social control over deviant behavior; (b) access to local services and amenities (e.g., 
transportation, community health clinics, and recreational facilities); and (c) psychosocial 
processes (e.g., providing effective support and acting as the source of self-esteem and mutual 
respect) (Berkman & Kawachi, 2000).  
More recently, Bruhn (2009) offered a framework that suggests social cohesion as an 
important mediator between social inputs and health outcomes (Bruhn, 2009). Besides mediating 
the effect of health, social cohesion would moderate the life stress on health. Social cohesion is 
well suited to multi-level analytical questions where the goal is to explain variability in health by 
using indicators of neighborhood integration as measured by social cohesion. A multi-level 
model using social cohesion may better explain the independent effect of social cohesion after 
controlling for the effect of individual characteristics. In the current study, the mediation role of 
social cohesion was examined.   
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2.4. Urban-Rural Settings and Area Poverty 
Another topic examined in this dissertation is the potentially differing influence of urban-
versus rural settings. In terms of social characteristics of the environment, there is competing 
evidence for whether or not living in rural settings can either support or undermine health 
(Phillips & McLeroy, 2004). Positive rural features may include social support for prohibiting 
problematic behavior such as drug-use and gangs and lower levels of social stressors such as 
social isolation and violence (David, 2007). However, it is often difficult for rural communities 
to themselves provide social services in the less populated, rural areas. Although residential 
segregation literature does not often focus on rural characteristics, life for rural minorities in 
rural minority counties defined as those rural counties that have more than 33% of minority 
population may be comparable to the life of their segregated urban counterparts. It is unclear 
whether high ethnic density in rural areas would provide a counterweight to the general 
disadvantage of living in rural area.  
Life in urban areas can also have disadvantages.  In the context of high ethnic density, or 
what is also known as ethnic segregation, the isolation of urban ghettos has been shown to have 
devastating effects on resident access to essential services that exist, including health clinics, 
educational opportunities, financial products, and housing (Squires 1994). Area poverty, 
presented by neighborhood socioeconomic status (SES), has been interpreted as the most 
consistent predictor of a variety of health outcomes among older adults (Yen, Michael, & 
Perdue, 2009). For instance, results from one study suggested that low-income older adults who 
lived in high SES neighborhoods showed poorer physical functioning than low-income adults 
who live in low SES neighborhood (Deeg & Thomése, 2005). In terms of residential segregation, 
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area poverty has been presumed to have indirect effect of residential segregation on health 
outcomes (White & Borrell, 2006).  
 
2.5. Guiding theory 
The development of research questions for this dissertation was guided by the work of 
Glass and Balfour (2003), who provided a causal model of neighborhood effects on aging. Glass 
and Balfour revised Lawton and Nahemow’s (1973) ecological model of aging which posited 
that as individual competency declines, the individual is less able to cope with environmental 
press resulting in negative affect and behavior. In the Lawton-Nahemow model, competency is 
used to refer to the best functional capacity inherent in an individual. Environmental press refers 
to the demands that the social and physical environments make of the individual to adapt, 
respond, or change (Lichtenberg, MacNeill, & Mast, 2000). Lawton’s ecological model of aging 
was one of the top five most commonly referenced theoretical frameworks, having been adapted 
at least 22 times from 2000 to 2004 in social gerontology (Alley, Putney, Rice, & Bengtson, 
2010). Relevant to the study of neighborhoods is the fact that Lawton and Nahemow propose that 
health depends on a complex relationship between living things and environment factors. These 
environmental factors include biological, behavioral, and social attributes and have influence 
over the life course of individuals, families, neighborhoods and communities (Satariano & 
McAuley, 2003).  
The causal model of neighborhood effects on aging, which stems from ecological models 
of aging proposed by Glass and Balfour (2003) and others, can be viewed as relevant to the 
current investigation because it focuses on both individuals and communities. In comparison to 
the ecological model of aging that broadly describes complex environment, this model 
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specifically encompasses all aspects of health interconnected. Glass and Balfour restated the 
ecological model hypothesizing that the health and function of an individual in any given 
neighborhood is determined by the balance between personal competencies and environmental 
pressures and facilitator ( Glass, 2003; Spivock, Gauvin, Riva, & Brodeur, 2008). This model is 
quite expandable. It was originally proposed to explain the aging process but it can be used to 
understand how people of all ages deal with their environment. Aging theory related to 
environment can explain environmental health with the respect of lifelong development. 
As can be seen Figure 3a in the next page, social integration can be measured by the 
ethnic density in the ethnic community. Social integration, which can be defined as low ethnic 
density to the extent that it means that individuals are not part of an ethnic enclave, could reduce 
environmental press and increase environmental buoying. Physical aspect of place refers to the 
so-called “built” environment. The built environment includes land-use patterns (how land is 
used); large- and small-scale built and natural features (e.g., architectural details, quality of 
landscaping); and the transportation system (the facilities and services that link one location to 
another) (Brownson, Hoehner, Day, Forsyth, & Sallis, 2009). In the present investigation, urban-
rural settings was used to represent this physical aspect with a single measure. Perceived 
individual level social support and perceived neighborhood level social cohesion and ties will be 
considered as what Glass and Balfour (2003) refer to as environmental buoying. In terms of the 
statistical model, using the causal model of neighborhood effects on aging, environmental press 
(barrier) and buoy (social support and social cohesion) may elicit a moderating or mediating 
effect on personal competencies. 
As noted earlier, their model extended the ecological model of aging originally proposed 
by Lawton and Nahemow (2003). As shown in the figure, ethnic density influences health and 
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functioning either directly or indirectly. In a direct path, ethnic density and other neighborhood 
factors will have an effect on health (see the low arrow from neighborhood factor to outcome). It 
is necessary to test the effect of ethnic density independently of neighborhood socioeconomic 
condition (area poverty).    
 
 
Figure 3a. Causal model of neighborhood effects on aging (Glass and Balfour, 2003, p314) 
 
2.6. Gaps in the literature on density 
Although some pathways have been proposed to result from greater ethnic density, there 
are many ambiguities to be clarified. First, and as previously discussed, a number of 
investigations that have studied ethnic density effects have utilized very loose interpretations of 
what constitutes the appropriate area to be studied. The concept of neighborhood is often used, 
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but the majority of studies simply use census units such as census block or tract as proxies for 
neighborhood. While results have consistently shown that such units do account for significant 
portions of the variance in indicators such as infant mortality rates or maternal health, etc, there 
is a clear need for a better understanding of the extent to which different approaches to the 
definition of “place” may show a discrepancy in the effect of ethnic density. One of the 
methodological challenges of studying the effects of place on health is to identify what 
constitutes a meaningful environment:  to determine, in other words, the appropriate geographic 
unit of analysis. Consistent with the idea of neighborhood, no matter how loosely defined, one 
recent study suggested that any ethnic density effect occurs at a more localized level and that 
much of this effect disappears when analyzed at the broader geographic level (Lee & Ferraro, 
2007).  
Second, ethnic density has generally been measured in terms of proportion of 
racial/ethnic group members in a specific census unit, usually either the block, block group, or 
tract. Reliance on single levels (e.g., block, block group) may explain why the literature presents 
inconsistent results, even though the majority the majority have that the concentration of 
Mexican Americans buffered the negative effects of neighborhood poverty on a variety of health 
outcomes. However, it is not clear how certain dimensions of residential segregation are 
protective or harmful toward health. 
Third, the effects of ethnic density and segregation have not been directly or 
quantitatively tested using multi-level methodology that can best capture data that includes 
information drawing upon both personal and environmental characteristics. Although the social 
environment is now being evaluated with objective indicators of the environment, it traditionally 
has been assessed on the basis of self-reported contacts and experiences with family and friends. 
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Combining the two approaches allows the social context to be measured at the individual level, 
environmental level or both. Adding  individual level variables to environment-based variables 
when predicting individual health represents what has been referred to as a contextual approach, 
in that it reflects a multi-level structure of individuals nested within environment (Kawachi, 
Subramanian, & Kim, 2008). While there are few studies looking at the social environment in 
general, this scarcity is even more pronounced in studies using multi-level approach (Kawachi & 
Berkman, 2003). 
In order to address the issues raised in the above literature review, the current study 
adapted Geographic Information System (GIS) based spatial density and segregation measures 
that are flexible with respect to geographic scale, and compare them to the more commonly used 
density measures, which calculate the proportion of certain ethnic/racial group in a specific type 
of census unit. The spatial density measures in question have not previously been used to study: 
1) people who are 65 or older, 2) differences between rural-urban settings (primarily being used 
to study density in urban settings), 3) the potentially mediating role of social cohesion, and 4) 
specific ethnic groups (studies have primarily studied mixed ethnic groups). Prior research 
suggests that exploring the newer approaches is worth the effort. Specifically, it is hypothesized 
here that GIS based spatial measures of ethnic density will demonstrate that the ethnic density 
effect is due mainly to how density varies across levels units of area measurement. For example, 
the newer measures may capture the ethnic density effect across census block or tract groups 
rather than within block groups or within tracts.  
In addition, the current study assessed how different dimensions of the segregation 
approach to ethnic density contribute to health status. Of these segregation dimensions, the 
isolation-clustering continuum has received the most attention (Reardon, Matthews et al., 2008). 
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As an example of how this continuum might work, consider an ethnic minority individual who 
lives in an area distant (i.e., isolation dimension of segregation) from an area with a 
concentration of his or her own ethnic group members (e.g., larger area of high ethnic density). 
Such an individual may have increased risk of adverse health outcomes due to less access to 
social support and greater potential for experiencing discrimination. In contrast, an ethnic 
minority individual who lives in a large ethnic enclave (i.e., clustering dimension of segregation) 
may have better health consequences and health service use because of the greater availability of 
resources. The standard approach to measuring ethnic density may not pick up on these 
consequences. 
Geographic indicators are clearly not the only factors influencing the health of 
individuals. There are a number of resources that deserve consideration. Obviously, host-
language fluency, and the abundance of resources in the nearby environment are moderating 
factors. More research is needed to explore what conditions and to which degree of ethnic 
density is associated with social integration and health consequences. The main thrust of the 
current research, however, was to assess whether the newer approach defining the geographic 
unit of analysis and specific dimensions of ethnic segregation account for more of the variance in 
health consequence and health services use, or make an independent contribution. By testing new 
methods, we can gain additional insights that enrich the concept of a meaningful environment 
related to health.  
The approach to spatial ethnic density/segregation measures employed in the present 
work has previously undergone validation tests (Kramer, Cooper, Drews-Botsch, Waller, & 
Hogue, 2010). The current study also sought to examine the association among multi-level social 
factors related to health and health service utilization. Specifically, this study examined the direct 
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and indirect effects of four different neighborhood factors shown in Figure 3: 1) neighborhood 
socioeconomic condition (area poverty), 2) social integration (ethnic density), 3) physical aspects 
(urban-rural settings), and 4) service and resources. The current dissertation will specifically 
focus on the intersection of a multi-level social environment and health in the community in 
which older ethnic adults live.
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CHAPTER 3 
AIMS AND HYPOTHESES 
 
3.1 Aims 
The specific aims of the dissertation were designed to provide an assessment of the 
importance of personal and environmental levels of social indicators and their relationship to 
physical and mental health. The three aims of the study were:  
1)   to examine whether protective/deleterious effects of ethnic density exist when we use 
the standard measure of ethnic density (proportion of ethnic group within a specific 
census unit) and whether the ethnic density effect increases when an alternative 
measure that relies on more than a single census unit is used.  
2)   to examine how different dimensions of  ethnic segregation are related to perceived 
social support, number of social ties, and perception of social cohesion in their 
neighborhood. 
3)   to examine whether or not social cohesion mediate the relationship between ethnic 
density or segregation and health status.  
 
3.2. Research Questions  
Based on the current literature and the guided theory on environmental effects on health, 
this dissertation addressed the following four research questions:  
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Research Question 1.  What proportion of the variability in health outcomes, access to 
care, social support, and social cohesion is associated with the ethnic density of the 
neighborhood, as measured by two different density approaches (proportion of ethnic group 
density, and proximity weighted density)? 
• Hypothesis 1: There will be a positive relationship between ethnic density determined by 
two different density measures (proportion of ethnic group density and proximity 
weighted density approach) and health status, after controlling for area poverty and 
individual demographic characteristics.  
• Hypothesis 2: The association between ethnic density and access to care, social support 
and social cohesion will be stronger when ethnic density is captured by a spatial method 
(proximity weighted density) rather than by the overall proportion of ethnic minorities in 
the census unit (proportion of ethnic group density).  
• Hypothesis 3:  The association between spatial ethnic density and health status will vary 
when the size of the neighborhood increases.  
Research Question 2: How are multiple dimensions of residential segregation related to 
perceived social support, number of social ties, and perception of social cohesion? 
• Hypothesis 4: Individuals living in a high clustering area will show greater social 
cohesion and social support. (Social cohesion and social support are positively associated 
with the clustering dimension of residential segregation.)  
Research Question 3. Does area poverty mediate ethnic density effects on health? 
• Hypothesis 5: The influence of ethnic density on individual health will be mediated by 
neighborhood poverty rates. 
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Research Question 4.Do perceived social cohesion mediate residential segregation effects on 
health? 
• Hypothesis 6: The influence of residential segregation on individual health will be 
mediated by social cohesion. 
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CHAPTER 4 
METHODS 
 
4.1. Analytic Framework 
This study addressed the contributions of ethnic density/segregation measures and the 
effect of social factors in two sets of analyses, which are both introduced below. In the first set of 
analyses the current study compared the contributions of a frequency measure of ethnic density 
and a spatial density measure. In order to further explore the meaningful environment in the 
context of ethnic density effects, this first set of analyses also examined how dimensions of 
ethnic residential segregation were related to perceived social coherence/ties, which constitute 
personal perceptions of factors at the environmental level, and to personal indicators such as 
individual socioeconomic status (SES) and perceived social support. In the second set of 
analyses, the analyses examined whether social coherence and social ties mediated any observed 
ethnic density effects in urban-rural settings. 
 
4.2. Data 
The present investigation represents a secondary analysis of an existing data set, the third 
wave of the Hispanic Established Populations for the Epidemiologic Study (H-EPESE; PI: K. 
Markides). The HEPESE is a multi-wave study where data was collected through face-to-face 
interviews that began in 1993. Of the study waves, only the fifth wave was included in this 
dissertation. The reason for the focus on the fifth interview wave was due to the fact that this 
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wave includes questions about how respondents perceived the social cohesion of the 
neighborhood. Interviews for this wave were conducted during 2004 to 2005 and were primarily 
designed to examine the prevalence and correlates of key medical conditions and disabilities, and 
examine predictors of mortality and changes in health indicators over time among members of 
the older Mexican American population. Study area included five Southwestern states: Arizona, 
California, Colorado, New Mexico, and Texas. The original, baseline survey was conducted in 
1993 with a sample of 3,050 subjects. A follow-up was conducted at approximately two year 
intervals. The sample for Wave 5 consisted of 2,069 subjects living in 415 census tract 
throughout the five Southwestern states.  
 
4.3. Individual-Level Measures 
Demographic variables for the present study included age, household income, gender, 
marital status, years of education, nativity and language of interview. Because of ethnicity and 
regional characteristics of southwest states, subjects were less educated and had low income 
compared to non-Hispanic Whites (Table 4.1). At 47%, a majority were widowed. Several 
questions asked subjects to report their perceptions of environment level conditions. Specifically, 
social support, social ties and social cohesion were scored based upon questionnaire. All 
respondents were asked the number of social ties they have in the neighborhood. The measure of 
perceived number of social ties (size of social network) included the number of family and 
friends that were living in their neighborhood. Scale points ranged from 1 to 5, with higher 
scores indicating a greater number of social ties in the neighborhood: (1) none, (2) a few, (3) 
many, (4) most.  
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Table 4.1 Descriptive Characteristics of the explanatory variables (Individual-level) 
Explanatory  Variables Mean (S.D.) Proportion (S.E) 
Individual-level (N=2,069)   
Demographics   
   Age (range: 74-109 years) 81.9 (5.15)  
   Gender (male)  0.39(0.01) 
   Household income   
     $0 to $4,999  0.03(0.03) 
     $5,000 to $9,999  0.38 
     $10,000 to $14,999  0.23 
     $15,000 to $19,999  0.12 
     $20,000  & Over  0.11 
     Missing  0.13 
   Education   
     None  0.18 (0.03) 
     1-5  0.41 
     6-8  0.22 
     9-11  0.08 
     12 & Over  0.11 
   Marital status   
      Married  0.43(0.01) 
      Widowed  0.47(0.01) 
      Other (separated,  divorced, never married)  0.10(0.01) 
   Nativity (US born)  0.56(0.01) 
   Language of interview (Spanish)  0.80(0.01) 
Social factors   
   Social support (range: 1-3, N=1954) 2.68 (0.55)  
   Social ties (range:0-3, N=1942) 0.78 (0.55)  
   Social cohesion (range:0-4, N=1890 ) 2.73(0.63)  
   
 
 
Assessment of social cohesion was based on a summary score on five conceptually 
related, Likert scale questions asking level of agreement with the following statements: (1) this is 
a close-knit neighborhood; (2) people around here are willing to help their neighbors; (3) people 
in this neighborhood generally do not get along with each other; (4) people in this neighborhood 
share the same values; (5) people in this neighborhood cannot be trusted. The range of values 
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was 0-5 with higher scores means higher social cohesion scale points including strongly agreed, 
agreed, neither agreed nor disagreed, disagree, or strongly disagree. Cronbach alpha for the items 
included in the summary scale was 0.69. 
 Instrumental social support and family contacts were measured by a summary score 
based on the following 2questions:1) in terms of trouble, can you count on at least some of your 
family or friends (Likert scale), 2) can you talk about your deepest problems with at least some 
of your family or friends (Likert scale). The internal consistency of this social support measures 
were high, with Cronbach’s α =0.81.  
Three indicators of health status were included (Table 4.2). They were the Mini Mental 
State Examination (MMSE), the Center for Epidemiologic Studies-Depression (CES-D), and the 
number of chronic disease. These individual health variables (MMSE, CES-D, and # of chronic 
disease) may directly affect the final outcomes used in the study (self-rated health and the 
Instrumental Activities of Daily Living Scale, IADLs)  as the exacerbators described in Figure 
3a. MMSE scores suggested that on average the sample was moderately impaired in cognitive 
functioning: a score of greater than or equal to 25 points out of 30 is considered effectively 
normal in cognitive function (Zarit, 1983).  The CES-D scale was used to measure depressive 
symptoms of subjects. The score is ranged from 0 to 60 with a score of 16 or more generally 
accepted as cut point of high depressive symptoms (Radloff, 1967); results indicated that overall 
the sample did not have problems with depressive symptom. The number of chronic disease 
range from 0 with no chronic disease to 5. The chronic disease measures cover the presence or 
absence of a physician diagnosis of one or more of five health problems: arthritis, heart attack, 
stroke, hip fracture and diabetes.  Here the results indicated that the majority of the sample had 
either no problems or only one. 
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Table 4.2 Descriptive Characteristics of the individual health variables 
Outcome  Variables Mean (S.D.) Proportion (S.E) 
   
MMSE score (range:0-30, N=1951  ) 20.92(7.10)  
CESD score (range:0-51, N=1902  ) 9.65 (9.12)  
# of chronic disease (range:0-4, N= 2005 )   
   0  20.8 (0.02) 
   1  41.6 (0.02) 
   2  27.4 (0.02) 
   3 or more  10.1 (0.02) 
   
 
 
4.4. Neighborhood-Level Measures 
 4.4.1. Ethnic Density and Residential Segregation Measures 
Four categories of density/segregation measures were compared: 1) the traditional or 
standard measure that consists of the ethnic group proportion in the census tract in which the 
participant lived, 2) ethnic group proportion as assessed by varying proximities to the centroid of 
the census tract in which the participant lived, 3) indices of the exposure-isolation axis of 
segregation and 4) indices of the evenness-clustering axis of segregation. These four approaches 
are described next: 
1) Proportion Density: This variable represents the proportion of certain ethnic group 
living in a census tract (0-100%). Previous studies have used this measure at several 
census levels, including block, block group, tract and county. Formula is as follows. 
Hispanic Density (%) = (Hispanic population/total population) X100. Proportions of 
Mexican American in census tract in where each individual lives will be calculated from 
census 2000 SF-1 file. Because this study was conducted in  states near the Mexican-US 
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border, the concentration of Hispanic was hypothesized to be more likely to show high 
density of Mexican American in census tract level (M=79.51%).   
2) Proximity-Weighted Ethnic Density: The basic assumption underlying this variable is 
that the area nearest ethnic individual contributes most to his or her experience of 
neighborhood-level ethnic density. Populations farther away influence his/her estimated 
exposure as well but this influence decreased in proportion of distance. Proximity weight 
(Reardon, Lee, et al., 2008) was assessed as follows: 
 
Where dJK is the distance between census tracts J and K. Note that if J=K, then dJK=0 and 
pJK=1; that is, a census tract’s own ethnic composition will have maximal influence on 
the estimated exposure of the residents of that census tract. The variable r is the distance 
from census tract J beyond which there is no influence on J’s estimated ethnic density. 
The ‘proximity-weighted density’  for individual belonging to ethnic group M and 
residing in census tract J was calculated by multiplying the population count of ethnic 
group N in each census tract K (xKN) by a weight (pJK) that represents the proximity of 
tracts J and K. These weighted ethnic populations were summed and divided the sums by 
total census tract populations (xK) that were weighted in the identical manner. This 
produces a weighted “percent” in the target census tract. Previous researchers have 
recommended 500 meters as roughly equivalent to walkable distance and this distance 
has been used as a proxy of community boundary in several studies. In this study, 
however, 500 meter radius of census tract was not used because neither residential 
addresses of individual participant nor census block of residence were available in the 
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public data set; only census tract information was provided. The average spatial size of 
census tract in this study was 1.43 miles which was more than 2000 meter, but there was 
great variation, with urban areas generally having smaller census tracts than suburban and 
rural. 
In order to examine the association between ethnic density effect and the radius of 
neighborhood boundary, different radius was tested (i.e., 1000 meters, 1500 meters, etc.). 
Proximity weighted ethnic density was calculated by a modification of Python script 
(version. 2.5; Lambert, 2012) written by the present investigator following Readon’s 
formula, and embedded into ArcGIS (version. 9.3). 
The actual calculation of proportions of Hispanics according to proximity was 
designed to allow proximity measurement to extend beyond the smallest available unit 
(the census tract in this case) to either 1000 meters (0.625 miles), 2000 (1.243 miles) 
meters, or 3000 (1.864 miles) meters. Given that many urban census tracts include a 
radius of less than 1000 meters, and that the radius of many rural areas exceeded 3000 
meters, it is clear that the reliance on the census block as the basis for measurement did 
not provide the level of precision that would have been afforded by residential address, or 
even block. However for the purposes of this dissertation it was judged sufficient to allow 
at least an initial assessment of the potentially added value of proximity measures. The 
following example is the script to compute the 3000 meter solution: 
importarcgisscripting,random,math,string,os 
gp = arcgisscripting.create(9.3) 
gp.OverWriteOutput=True 
 
#1.Workspace location 
gp.workspace = "C:\\Users\srhew\Downloads\Disertation_task1" 
outpath = gp.workspace 
#2.Name of data file 
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outfile="Distance_3000m.dbf" 
#3.search radius 
r=3000 
#4.Target ethnic group 
ethnic="HISPANIC" 
 
 
cur3 = gp.UpdateCursor(outfile) 
row = cur3.Next() 
while row: 
ifrow.DISTANCE>=0 and row.DISTANCE<=1500: 
row.SetValue('proximity',(1.000000-(row.DISTANCE/1500)**2)**2) 
cur3.UpdateRow(row) 
elifrow.DISTANCE>1500: 
row.SetValue('proximity',(1.000000-(row.DISTANCE/3000)**2)**2) 
cur3.UpdateRow(row) 
row=cur3.Next()     
del cur3 
 
cur2 = gp.UpdateCursor(outfile) 
row = cur2.Next() 
while row: 
ifrow.DISTANCE>=0 and row.DISTANCE<=3000: 
row.SetValue('weighted_P',(row.proximity)*(row.POP2000)) 
cur2.UpdateRow(row) 
row=cur2.Next()     
del cur2 
 
cur1 = gp.UpdateCursor(outfile) 
row = cur1.Next() 
while row: 
ifrow.DISTANCE>=0 and row.DISTANCE<=3000: 
row.SetValue('weighted_H',(row.proximity*row.HISPANIC)) 
cur1.UpdateRow(row) 
row=cur1.Next()     
del cur1 
 
3) Exposure-Isolation:  Exposure is the probability that members of one group encounter 
members of another group (in case of encounter their own group it is isolation). 
Following the direction suggested by Reardon and O’Sullivan (2004), the spatially 
weighted group composition of the local environment of each location (or person) in the 
  
36 
 
region of interest was first calculated. Secondly, this measure was weighted so that 
locations near another location contributed more to its local spatial environment than did 
more distant locations (a ‘‘distance-decay’’ effect). To measure spatial exposure, the 
average composition of the local environments of members of each group was calculated. 
In comparison to simple density and proximity weighted density, exposure-isolation does 
not rely on census tracts. The investigation also used ethnic counts for blocks which is the 
smallest available census aggregations.  
 
The spatial exposure of group m to group n was defined as the average percentage of 
group n in the local environments of each member of group m: 
 
The spatial isolation of group m is the spatial exposure of group m to itself.  
Similarly, in the case of proximity weighted measures, the study used 500 meters as a 
radius of search boundary. In order to compare simple density measure, exposure-
isolation indices were aggregated to census tract level. 
4) Evenness-Clustering: This axis represents the degree to which members of different 
groups are over/ underrepresented in different subareas (i.e. Census tract) relative to their 
overall proportions in the population (i.e. County, MSA or state). It examines the extent 
which groups are similarly distributed in residential area. Spatial clustering is defined as: 
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Spatial evenness as:  
Search boundary and geographical levels were the same as those used for the exposure-
isolation indices. 
Both the simple proportional density per census tract and the proximity weighted density 
measures show the proportion of certain ethnic group in the geographic level of study (Table 
4.3).  
 
Table 4.3 Descriptive Characteristics of the explanatory variables (Neighborhood-level) 
Explanatory  Variables Mean (S.D.) Proportion (S.E) 
   
Neighborhood-level (N = 415)   
   Hispanic density (range:0.10-0.99) 0.80 (0.20)  
   Proximity weighted density   
      1000m radius (range:0.10-0.99) 0.79 (0.20)  
      1500m radius (range:0.10-0.99) 0.79 (0.20)  
      2000m radius (range:0.11-0.99) 0.79 (0.19)  
      2500m radius (range:0.12-0.99) 0.79 (0.20)  
      3000m radius (range:0.12-0.99) 0.78 (0.19)  
   Residential segregation   
      Isolation (range:0 - 22.93) 3.66(0.08)  
      Exposure (range:0 - 4.87) 0.55(0.01)  
      Evenness (range:0 - 18.88) 2.55(0.06)  
      Clustering (range:0 - 27.78) 3.70(0.09)  
   Urban-rural classification   
       Remote rural  0.014 
       Small rural  0.036 
       Large rural  0.158 
       Urban  0.793 
   Area poverty (range:0.013 - 0.70) 0.28 (0.11)  
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Comparing to these proportions, exposure-isolation and evenness-clustering measures are 
the calculation of a measure of residential segregation entail describing the distribution of 
individuals across micro-units(census tract) within a larger macro-area(county or MSA). 
SpatialSeg (Visual Basic code, with ArcGIS implementation created by Reardon et al, 2007) 
were used to calculate exposure-isolation and evenness-clustering indices.   
 
4.4.2. Urban-Rural Classification 
Because the H-EPESE Census data was identifiable only at the tract level, Rural Urban 
Commuting Areas (RUCA) were used for the urban-rural classification. RUCA is a census tract-
based classification scheme that utilizes the standard Bureau of Census Urbanized Area and 
Urban Cluster definitions in combination with work commuting information to characterize all of 
the nation's Census tracts regarding their rural and urban status and relationships. Census tract 
and ZIP code-level RUCA files are avalable. 
In a preliminary analysis on the data, census tracts of the H-EPESE data were matched to 
RUCA code.  The latter has 10 general classes, each with subclasses. Metropolitan cores (codes 
1 to 3) are defined as census tract where commuting is oriented to urbanized areas. Micropolitan 
cores (codes 4 to 7) are tracts oriented to urban clusters with populations under 50,000; small 
town cores (codes 8 to 9) are more limited in their orientation to small urban clusters; rural areas 
(code 10) are only secondarily oriented to urbanized areas or urban clusters. In this study, 
Metropolitan and micropolitan cores and their commuting area were subsequently assigned to 
urban. Small town cores were assigned to the large rural category. Small town commuting areas 
were assigned small rural. Rural areas were assigned to remote rural.  
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4.4.3. Other Neighborhood-Level Measures 
Area poverty and age concentrations were obtained from the census. Area poverty is 
represented by percentage of persons below the federally defined poverty line in 2000. To 
calculate the proportion of persons below poverty for the census tract, all categories of census 
poverty P1170001 to P1170024 (poverty status by all age) were summed to get the denominator, 
and sum categories P1170013 to P1170024 (above and below poverty by all age) to get the 
numerator, and then the numerator was simply divided by the denominator: (P1170001 + … + 
P1170012) / (P1170001 + … + P1170024). This procedure is widely used when area-based 
socioeconomic disparities are found in health data. Areas with higher percentage of age 65 or 
more may indicate the availability of dense social support networks. In a future study, proximity 
weighted density of poverty could be calculated as same way described in ethnic density measure 
section. With Geographic Information System tools (GIS), additional sources such as the U.S. 
Health Resources and Services Administration (HRSA) Geospatial Data Warehouse can be 
linked.  
 
4.5. Outcome Measures 
In the theoretical modeling followed for the present investigation, several sets of 
variables served, successively, as outcomes. The rationale for inclusion of these variables was 
presented in previous chapters of this dissertation; analyses using each set of outcomes are 
presented in the chapters immediately following the present one. Causal model of neighborhood 
effects largely consisted of the three outcome parts shown in Figure 3b in the next page. In 
chapter 6, social support, social cohesion and social ties were discussed as important social 
factors; they were included as intermediary outcome variables to estimate relationship 
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neighborhood factors and person-environment fit.  In Chapter 7, CES-D score were used as an 
outcome variable. Chapter 7 focused on mediator role of social cohesion and B part of model.  
 
 
Figure 3b. Causal model of neighborhood effects on Mexican older adults  
 
 In Chapter5, three additional measures were selected to serve as health outcomes for the 
set of analyses. Chapter 5 investigated C part of model. These included self-rated health (SRH), 
Instrumental Activities of Daily Living Scale (IADLs) and health service use (as indicated by 
number of visits to the doctor). The self-rated health measure (Ware, 1993), which has been 
found to predict mortality in previous studies, is based upon responses to a question about how 
healthy the participants thought they were. Respondents were asked to rate their health status on 
4-point Likert scale, with scale points ranging from 1-very good to 4-poor health. Many cross-
cultural studies have noted that self-rated health is a useful summary of physical health and 
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sensitive to cultural environment (Jylha, 1998). It has been used in prior studies examining the 
link between health and neighborhood context (Wen, Hawkley, & Cacioppo, 2006). For the 
present investigation, the four scale points were used except for the multilevel logistic regression 
analyses, where these four categories of self-rated health were recoded as poor or good, with the 
original “fair” or “poor” constituting the poor side. Another health indicator, the Instrumental 
Activities of Daily Life (IADL) consists of a summation of items dealing with driving, shopping, 
using a telephone, preparing meals, performing light housework, performing heavy housework, 
handling money, taking medications, walking up and down stairs, and walking half a mile. Each 
item was scored as either independent or dependent. The IADL has been used in prior studies of 
disablement process and neighborhood environment (Clarke & George, 2005, Freedman, 
Grafova, Schoeni, & Rogowski, 2008). The summary IADL score were dichotomized into no 
help needed and help with 1 or more activities. Health service use was a count based on the 
single question “How many times in the past 12 months have you visited with a medical doctor?” 
 
Table 4.4 Descriptive Characteristics of the two health outcome variables and one health service 
variable 
Outcome  Variables Mean (S.D.) Proportion (S.E) 
Self rated health (range:0-3, N= 2068 )   
   Poor  19.8 (0.01) 
   Fair  46.6 (0.01) 
   Good  25.3 (0.01) 
   Excellent  8.3 (0.01) 
Instrumental Activities of Daily Living 
Scale(IADL) (range:0-10, N= 2068 ) 
3.74(3.47)  
   No help needed able to do  63.2 (0.01) 
   Help with 1 or more  36.8 (0.01) 
Physician visits last 12 months (range:0-156, N=1922) 7.10(9.66)  
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4.6. Analysis Plan 
 4.6.1 Statistical Procedure for Aim1 and Aim2 
Descriptive analysis for the dataset showing frequencies and distribution of variables 
were conducted first.  Since the H-EPESE dataset has a clustered structure where individuals are 
nested within neighborhoods, multilevel modeling techniques were employed using PROC 
MIXED in SAS Version 9.2. As a first step, in order to justify the use of multilevel modeling an 
unconditional model where no explanatory variables was specified.  
Null model equations were as following; 
OUTCOMEij= β0j+ rij 
βoj=roo+uoj 
Interclass correlation:  
() = Ʈ00Ʈ00 + 	2 
For simplicity of the equation, “OUTCOME” represents each health related outcomes 
separately. Where β0j is the mean of individual outcomes for the jth neighborhood, rij is an 
individual level error that is assumed normal with σ2, which means the variance of the level-1 
errors. roo  is the predicted outcome for an average individual at an average neighborhood. On the 
other hand, uoj is an error in neighborhood level that is assumed normal with Ʈ00, which means 
the variance of the level-2 error associated with predicting the level-1 intercepts.   
In preparation for the analyses presented in Chapter5, the interclass correlations (ICC) 
were estimated (Table 4.5a). The ICC shows the proportion of variance in the outcome that is 
between neighborhoods.  Higher values of the ICC indicate greater clustering of the outcome and 
permit more detailed analysis with greater statistical power.  
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Table 4.5a Variance components of outcomes for Chapter 5 
 
Self-Rated 
Health 
IADLs Physician Visit 
Between- neighborhood 
variance (Ʈ00 ) 
0.06 0.02 2.18 
Within-neighborhood 
variance (σ2) 
0.67 0.2 72.73 
Interclass correlation 
coefficient (ICC  ) 0.09 0.27 0.02 
    
 
 
In preparation for analyses presented in Chapter 6, the relationship of social ties to 
neighborhoods was examined. Table 4.5b indicates that 30% of the variability in perceived social 
ties was attributable to differences across neighborhoods in Chapter6.  
As can also be seen in the table, relatively high ICC (interclass correlation coefficient) were 
observed. Comparing to the health outcomes described in Chapter 4, which ranged 0.02 to 0.34, 
social outcomes scores ranged 0.14 to 0.30.   
The large proportion of the variability in social outcomes explained by neighborhood 
emphasizes the importance of accounting for the hierarchical structure of the H-EPESE data. 
Table 4.5c shows the variance components of outcomes studied in Chapter 7. Around 13% of 
variance in CESD is attributable to differences across neighborhoods. 
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Table 4.5b Variance components of outcomes for Chapter 6 
 Social Support Social Ties Social Cohesion 
    
Between-neighborhood 
variance (Ʈ00 ) 
0.2681 0.2238 0.3064 
Within - neighborhood 
variance (σ2 ) 
0.04481 0.09693 0.09962 
Interclass correlation 
coefficient ( ICC ) 
0.14 0.30 0.24 
    
 
Table 4.5c. Variance components of outcomes for Chapter 7 
 CESD 
Between- neighborhood variance (Ʈ00 ) 11.6 
Within-neighborhood variance (σ2) 72.5 
Interclass correlation coefficient (ICC  ) 0.13 
  
 
 
After the estimation of ICC, separate models were conducted for the different health 
outcomes, and for the proportion of ethnic density and proximity ethnic density which will 
change the size of the boundary.  Level-1 or individual level includes age, income, education, 
gender, marital status, nativity, and language of interview. In order to reduce the complexity of 
the equation for presentation for multi-level modeling, only age and education were included as 
individual level variables.   
The full model level 1 Equation: 
 ijijjijjjij rAgeEdcuationOUTCOME +++= 210 βββ
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Where OUTCOMEij is the health outcome for the ith subject in the jth neighborhood, βoj is the 
intercept for the jth neighborhood, and β1j is the coefficient or effect for the jth neighborhood. 
Educationij and Ageij are the subject’s value for a given explanatory variable in the jth 
neighborhood (i.e., the slope representing the association between education and health for 
neighborhood j), and rij represents individual-level errors within each neighborhood that are 
assumed to be independently and normally distributed with constant variance across 
neighborhoods.  
With respect to the level 2 equation, and to examine the direct effects of the 
neighborhood on individual health, the neighborhood level variables was included in the 
intercept. To test the moderating effects, the neighborhood level measures (proportion of 
Hispanic in census tract or proximity ethnic density and poverty rate) were included in the 
process of estimating the relationship between education/age and health. It was assumed that the 
association of education with health varies as a function of the neighborhood environmental 
measure. The random effect of age were also varied by neighborhood.  
Level 2 Equation: 
 
 
Combined Model: 
 
 
 Before running the procedure, the independence variables were grand mean centered. 
Grand mean centering creates a new variable by subtracting the grand mean from the original 
variable. The interpretations of the slopes (βs) depend on how the predictor variables are scaled. 
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The fixed effects were clarified as the follow: ϒ00 refers the predicted health score for an older 
Mexican American who is average years old, who was educated for average years, who is from 
neighborhood with an average proportion of Hispanics, and who is from a neighborhood with an 
average percentage of poverty rates.  ϒ01 means the difference in predicted health scores between 
a subject who lives in a neighborhood of average proportion of Hispanics and non-average 
proportion of Hispanics, assuming the subjects have average education, and are average years 
old. ϒ10 means the difference in predicted health scores between subject who has average years 
of education and non-average years of education, assuming the subjects are average years old, 
and live in neighborhood of average proportion of Hispanic as well as average percentage of 
poverty rates. ϒ11 means the predicted change in the neighborhood effect for a one unit change in 
education, holding all other predictors constant.  
In addition to multilevel linear models, the researcher attached the result of multilevel 
nonlinear models to examine the relationship between individual health outcomes (self-rated-
health, IADL) and neighborhood effect. Both SRH, IADL were constructed to binominal scale 
(poor or good health and help needed and no help needed), the researcher used hierarchical 
Bernoulli regression (logistic regression for 0-1 outcomes) to model the logarithm of 
negative/positive report of health. This is an extension of the basic HLM with a log link function 
and specifies that the data are conditionally distributed according to the Bernoulli distribution, 
the probability distribution of a random variable which takes value 1 with success 
probability  and value 0 with failure probability . Analyses were performed with 
the GLIMMIX procedure in SAS. 
The model is expressed by the following equation. 
 
ijijj
ij
rEducationuuEducationHispanic
AgeEducationPovertyHispanicLogit
++++
++++=
−
=
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1
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γ
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Where πijis the expected probability of reporting good health or the expected probability of 
reporting help needed in IADL for the ith subject in the jth neighborhood on the predictor 
variables and the random effect. 
 
4.6.2. Statistical Procedure for Aim3  
  The approach proposed by Baron and Kenny (1986) was used to capture the mediation 
effect in a recursive system. A variable functions as a mediator when it meets the following 
conditions: (a) variations in levels of the independent variable (i.e., ethnic density, and ethnic 
residential segregation) significantly account for variations in the presumed mediator (i.e., social 
support, social cohesion, social ties, and area poverty); (b) variations in the mediator 
significantly account for variations in the dependent variable (i.e., health status and health 
service use),  and; (c) when paths A and B  are controlled, a previously significant relation 
between the independent and dependent variable is no longer significant, with the strongest 
demonstration of mediation occurring when path C  is zero.  The percentage of the total effect 
that is mediated and the ratio of the indirect to the direct effect were estimated by using the Sobel 
test. This traditional mediation analyses hypothesize that the data are at just one level.  
 Because of the characteristics of the clustered data being used in this study multilevel 
modeling were conducted. Multilevel mediation model depends on whether mediator is 
measured at group or individual level. Multilevel mediation modeling has been considered very 
complicate because causal effects reside at the same level or are transmitted from higher to lower 
level variable(Bauer, Preacher, & Gil, 2006). Recently, several multilevel medication types are 
proposed (Preacher, Zhang, & Zyphur, 2011). Recent multilevel modeling can be categorized 
into three designs.  These types are upper level mediation (2-2-1mediation), lower level 
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mediation of upper level effect (2-1-1mediation), and lower level mediation of lower level effect 
(1-1-1mediation). In the current dissertation, upper level mediation (2-2-1 design) and lower 
mediation of upper level effect (2-1-1 design) were adapted to analyze mediation effect of social 
cohesion (level1) and neighborhood poverty rate (level2). 
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CHAPTER 5 
NEIGHBORHOOD EFFECT AND SIZE OF THE NEIGHBORHOOD 
 
5.1 Overview 
The purpose of this chapter was to address first three hypotheses addressed in this 
dissertation.  As noted in the second chapter, these three hypotheses were: 
Hypothesis 1: There will be a positive relationship between ethnic density as 
determined by two different density measures (proportion of ethnic group density and 
proximity weighted density approach) and health status, after controlling for area 
poverty and individual demographic characteristics.  
Hypothesis 2: The association between ethnic density and access to care, social 
support and social cohesion will be stronger when ethnic density is captured by a 
spatial method (proximity weighted density) rather than by the overall proportion of 
ethnic minorities in the census unit (proportion of ethnic group density).  
Hypothesis 3:  The association between spatial ethnic density and health status will 
vary when the size of the neighborhood increases.  
In preview, results indicate that all approaches to assessing ethnic density did yield 
significant associations with health status, but there were only minimal differences in the 
efficacy of the three approaches studied. In other words, the density of Hispanics was 
significantly associated with health status regardless of whether the geographic area used to 
compute density was 1000 meters, 2000 meters, or 3000 meters.  
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5.2 Univariate Results 
As a first step in the overall set of analyses, the frequency of socio-demographic and 
other personal level variables was computed for the overall sample. This was done in order to 
provide the reader with a referent on how the sample looked. 
As can be seen in the first column of Table 5.1, the average age of the sample was 
approximately 82, and over 60% were female. The majority, over 60% had household incomes 
between $5,000 and $15,000, and educational levels of 8th grade or less. While well over 50% 
were born in the US, only 20% preferred to be interviewed in English. Their reported social 
supports, social ties, and social cohesion were unremarkable, but their cognitive capacity scores 
(as indicated by the MMSE) suggest that on average they had experienced some decline. 
Instrumental activities of daily life also suggest some moderate impairment, and the average of 
over seven visits to the doctor per year also suggests that health was a problem for many. 
Also in Table 5.1 in the next page is presented the correlations of personal level 
variables, including health indicators and health outcome variables, with the four indicators of 
density. There are two basic findings of note. First, the correlations of each and every one of the 
individual level variables with each of the four density variables are all very similar. This 
suggests that variations in size of the meaningful environment extending from the census tract to 
at least 3000 meters, or 1.86 miles, do not make a difference in terms of the characteristics of the 
people living in that environment. Second, and relatedly, while varying the range of the 
meaningful environment up to 3000 meters does not affect the correlation of health indicators, 
only two of the health indicators indicated significant relationships.  
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Table 5.1 Mean scores, standard deviation/frequency distribution and standard error / computed 
for key indicators across census tract density and correlation between densities for the three 
levels of proximity (N=2,069)  
Individual Variables 
Mean 
(S.D.) 
Proportion 
(S.E) 
Correlation Coefficients 
%Census 
Tract 
%1000m %2000m %3000m 
Demographics       
   Age 81.9 
(5.15) 
 -0.001 -0.001 -0.002 -0.001 
   Gender (male)  0.39(0.01) 0.24 0.23 0.20 0.18 
   Household income       
     $0 to $4,999  0.03(0.03) 0.051* 0.051* 0.049* 0.047* 
     $5,000 to $9,999  0.38 0.096** 0.095** 0.096** 0.107** 
     $10,000 to $14,999  0.23 0.37 0.39 0.039 0.040 
     $15,000 to $19,999  0.12 -0.76** -0.76** -0.075** -0.084** 
     $20,000  & Over  0.11 -0.143** -0.143** -0.144** -0.151** 
   Education       
     None  0.18 (0.03) -0.033 -0.034 -0.030 -0.026 
     1-5  0.41 -0.110** -0.111** 0.108** 0.116** 
     6-8  0.22 -0.071** -0.071** -0.075** -0.087** 
     9-11  0.08 -0.037 -0.037 -0.034 -0.041 
     12 & Over  0.11 -0.009 -0.008 -0.006 -0.002 
   Nativity (US born)  0.56(0.01) -0.048* -0.045* -0.039* -0.046* 
   Language of  
   Interview (English) 
 0.20(0.01) -0.178** -0.177** -0.177** -0.198** 
Social factors       
       Social support  2.68(0.56) -0.040 -0.038 -0.037 -0.030 
       Social ties  0.78(0.56) -0.006 -0.003 -0.014 -0.017 
       Social cohesion  2.73(0.63) 0.050* 0.052* 0.064** 0.065** 
Individual health        
       MMSE score   20.92(7.10) 0.013 0.012 0.010 0.002 
       CESD score   9.65(9.12 -0.089** -0.093** -0.096** -0.104** 
       Number of  
       chronic disease  
 1.27(0.85) -0.061** -0.062** -0.050* -0.049* 
       
Outcomes       
      Self-rated health 
      (SRH)  
2.22(0.85)  -0.023 -0.022 -0.032 -0.035 
      IADL   3.74(3.47)  0.019 0.019 0.024 0.033 
      Total number of  
      doctor visit  
7.10(8.66)  0.008 0.008 0.018 0.025 
       
*p<0.05; **p<0.01; ***p<0.001 
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Specifically, the number of depressive symptoms increased as Hispanic density goes 
down. Similarly, the number of chronic illnesses goes down as density goes up. Both suggest that 
the density of Hispanics living within nearly a two mile radius has a protective effect. On the 
other hand, at least in these zero order correlations, density was not related to self-rated health, 
IADL functioning, or visits the doctor.  
 
5.3. Single Level Multiple Regression on Density Measures 
Application of the Python script led to the computation of a series of solutions, where the 
measure depicting the proportion of Hispanics was computed for progressively larger geographic 
units: those covering a radius of 1000, 2000, and 3000 meters surrounding the census tract in 
which the participant lived. As mentioned in the methods chapter, data for these estimated 
proportions was taken from the U.S. Census. The three density variants were then examined as 
the dependent variables in three separate multiple regression analyses, the predictors in all three 
analyses were the same individual level variables that will be used, in the final analyses of this 
chapter.  This initial set of analyses was conducted in order to determine whether the same 
characteristics of individuals predicted Census-based density estimates at varying distances from 
the participant’s own residence. In other words, there is a suggestion that Mexican American 
elders are more strongly drawn to the more circumscribed neighborhood, versus being drawn to 
neighborhoods that are more geographically dispersed. 
 In preview, the results generally indicated that the individual-level characteristics of 
participants made roughly equivalent contributions to density measures of all three radii. In 
short, what in this dissertation is called the “meaningful neighborhood” may generally extend to 
at least a 3000 meter radius, or about 1.86 miles.  
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As shown in Table 5.2, for example, there were no significant contribution of age and 
gender to the proportion of Hispanics measured by Census Tract or the three progressively larger 
geographic areas. For Census Tract and all three radii an average household income level of 
below $15,000 was positively associated with a higher concentration of Hispanic Americans. 
However, at household incomes of $15,000 and above income was not significantly associated 
with density. Nativity made no contribution but those less likely speak English lived in areas 
with greater densities of Hispanic Americans. Education made a contribution, but the results 
suggested a differential pattern of association: Those who had achieved from 1-5 years of 
education, and those who had 12 years or more, both lived in areas with greater densities of 
Hispanics. No contributions to the model were made by the self-reported social factors.  
Turning to health, two of the three health measures selected to serve as outcomes were 
not only significantly associated with all four density measures, but associated at roughly the 
same levels. Specifically, poorer status on two self-reported health indicators, the number of 
depressive symptoms and the number of chronic disease, was negatively associated with the 
proportion of Hispanic Americans for all four density measures.  
Finally, and of particular relevance to the present study, of the three  measures of health 
selected for study as dependent variables, only the number of visits to the doctor did not 
contribute. Reported levels of functional independence, as measured by an indicator of 
instrumental activities of daily life (IADLs) predicted at all three radii: those with more 
functional problems were more likely to live in areas with higher densities of Hispanics. Self-
rated overall health (SRH) was the only individual level predictor to suggest that neighborhoods, 
as defined in progressively larger geographic units, made a difference.  
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Table  5.2 Bivariate results of regressing every individual-level variable on proportion of 
Hispanics measured by Census Tract in which participant resides versus three proximity 
weighted indicators of ethnic density (N=2,069)  
 
Individual-Level 
 
%Census Tract 
Coefficient(SE) 
Weighted 
%(1000m) 
Coefficient(SE) 
Weighted 
%(2000m) 
Coefficient(SE) 
Weighted 
%(3000m) 
Coefficient(SE) 
Demographics     
   Age -0.03(0.10) -0.04(0.10) -0.03(0.10) -0.04(0.10) 
   Gender (male) 0.57(0.99) 0.59(0.99) 0.67(0.98) 0.64(0.97) 
   Household income     
     $0 to $4,999 11.66(2.81)*** 11.70(2.81)*** 11.91(2.78)*** 11.93(2.77)*** 
     $5,000 to $9,999 8.00(1.56)*** 8.05(1.56)*** 8.25(1.55)*** 8.90(1.54)*** 
     $10,000 to $14,999 7.06(1.62)*** 7.14(1.62)*** 7.22(1.60)*** 7.74(1.60)*** 
     $15,000 to $19,999 1.83(1.82) 1.83(1.82) 1.96(1.80) 1.92(1.79) 
     $20,000  & Over Reference Reference Reference Reference 
   Education     
     None Reference Reference Reference Reference 
     1-5 5.31(1.38)*** 5.50(1.38)*** 5.32(1.36)*** 5.40(1.36)*** 
     6-8 2.77(1.60) 2.93(1.60) 2.43(1.58) 2.29(1.57) 
     9-11 3.51(2.14) 3.60(2.14) 3.08(2.12) 3.06(2.11) 
     12 & Over 6.70(2.02)** 6.90(2.03)** 6.56(2.00)** 7.36(2.03)*** 
   Nativity (US born) -0.69(1.00) -0.69(1.00) -0.56(0.99) -0.60(0.99) 
   Language of  
   Interview (English) 
-9.33(1.27)*** -9.33(1.27)*** -9.33(1.26)*** -10.31(1.26)*** 
Social factors     
       Social support -1.27(0.87) -1.24(0.87) -1.24(0.86) -0.93(0.86) 
       Social ties -0.09(0.90) -0.01(0.90) -0.25(0.89) -0.27(0.88) 
       Social cohesion 0.57(0.77) 0.59(0.77) 0.93(0.76) 0.76(0.76) 
Individual health      
       MMSE score  0.04(0.10) 0.03(0.10) 0.05(0.10) 0.02(0.10) 
       CESD score  -0.24(0.06)*** -0.25(0.06)*** -0.25(0.06)*** -0.28(0.06)*** 
       Number of  
       chronic disease  
-1.81(0.54)** -1.80(0.54)** -1.59(0.54)** -1.61(0.53)** 
     
Outcomes     
      Self-rated health 
      (SRH) 
-1.14(0.60) -1.16(0.60) -1.26(0.60)* -1.45(0.59)* 
      IADL   0.48(0.20)* 0.48(0.20)* 0.47(0.20)* 0.48(0.20)* 
      Total numbers of  
      doctor visit  
0.04(0.06) 0.04(0.06) 0.05(0.06) 0.06(0.06) 
     
*p<0.05; **p<0.01; ***p<0.001 
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SRH was not associated with density when the radius was 1000 meters, but became 
significant a significant contributor when the radius of neighborhood was defined as 2000m and 
above. At 2000m and 3000m those who rated their health as better were more likely to live in 
neighborhoods with greater densities of Hispanics. This finding suggests that the meaningful 
environment for SRH assessments may be larger than the Census block or tract that is often used 
for density measurement. 
 
5.4. Multilevel Modeling Comparing the Influence of Density Indicators on Outcomes 
Results of the single level modeling, as well as the bivariate correlations, indicated that 
all three of the radii included in the analyses had identified environments that were meaningfully 
related in similar ways to characteristics of the individuals in the study. In other words, for all 
but one analysis it did not matter that neighborhood density of Hispanics was computed just on 
the basis of the census tract, or for an area within 1000, 2000, or 3000 meters of the target 
individual’s census tract. To examine the contributions of the density indicators in more detail, 
the contributions of the census tract measure and a single proximity indicator were compared in a 
multilevel modeling procedure. The single density score used was that for 3000 meters; it was 
selected as the sole density measure due to the similarity across density measures in how they 
associated with all included measures at the level of the person.  
As a side note, multilevel linear modeling was selected for the following regressions 
because inclusion of both individual and census tract data as predictors in a linear regression 
would violate the independence assumption and therefore result in large standard errors. There 
are many appropriate types of multilevel models available, but for the present analyses a Proc 
MIXED was used to estimate two-level organizational models. The Satterthwaite degrees of 
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freedom are used to estimate the models because this approach is well-suited for most multilevel 
models:  it is intended to be used in models with unbalanced designs and can handle complex 
covariance structures. The Type=VC option was used as it is the most simple structure, given 
that the covariance matrix for level-e error is estimated to have separate variances but no 
covariance.  
To ensure that continuous predictors, the independence variables were grand-mean-
centered. Specifically, age scaled from -7.93 to 27.07 with a mean of 0. Years of education 
scaled from -5 to 7 with a mean of 0. Area poverty rate scaled from -0.27 to 0.41 with a mean of 
0. Proportion of Hispanic population scaled from -69.05 to 19.62 with a mean of 0.  
 
5.4.1 Outliers and Multivariate Normality 
Before conducting the multilevel linear modeling procedure, it was necessary to consider 
whether analyses would violate two additional assumptions of multilevel modeling: the 
assumptions of homogeneity of dispersion and normality. With respect to the former, 
Mahalanobis’s distances were used to see whether there are multivariate outliers which partly 
affect homogeneity of dispersion. The largest Mahalanobis’s distance value was 26.95, which 
was significant (p<.001). The second largest value was 25.10, which reflected relatively small 
differences. An examination of the range of distances for the subjects suggested that these 
outliers were not outside of a reasonable range. So it was concluded that there was no 
multivariate outliers. 
In terms of normality, Multivariate skewness statistic was significant (b1p=0.88, p<.001), 
which suggested that multivariate data may far outside the normal range. However, the 
multivariate kurtosis statistics was non-significant (b2p=30.60, Zupper=26.49, Zlower=26.13). 
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An examination of the residuals of the univariate data indicated a normal distribution after grand 
mean centering. Because multivariate skewness statics was significant, there was still a 
possibility for violation of the assumption of multivariate normality. This potential violation 
constitutes a potential limitation in study generalizations. 
 
5.4.2 Multivariate Analyses with Self-Rated-Health as the Dependent Variable 
Because the result of weighted density of 3000 meter showed minimal difference 
proportion of density were showed in this analysis. In the null model, the Chi-square test for 
intercept was statistically significant (p<.01) hence we have evidence that the mean value of 
Self-Rated-Health (SRH) were not normally distributed across neighborhood, suggested in turn 
that multivariate analysis may be used.  
As can be seen below, variance of the level-2 errors is associated with predicting level-1 
intercept. Sigma Matrix=σ2=35.68, σ2 is the variance of the level-1 errors which mean the 
within census tract residual variance of SRH. 
 
  =     = !
0.50−0.08 0.05−0.01 −0.05 0.29% 
 
Results presented in Table5.3a indicate that in this sample of older Mexican Americans 
the estimated SRH for an average educated and average aged subject who live in a neighborhood 
with an average proportion of Hispanics was 2.25.  The difference in predicted scores between a 
subject who lived in a neighborhood with an average proportion of Hispanic and with a non-
average proportion of Hispanics slopes was non-significant.  
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Table 5.3a Multilevel linear model of self-rated-health regressed on individual and neighborhood 
level predictors   
Fixed Effect 
Census Tract 
Coefficient(SE) 
Weighted 
(3000m) 
Coefficient (SE) 
Intercept 2.26(0.20)*** 2.42(0.24)*** 
Individual level   
   Age 0.01(0.01) 0.01(0.01) 
   Gender (male) -0.04(0.04) -0.04(0.04) 
   Household income   
     $0 to $4,999 0.06(0.11) 0.05(0.11) 
     $5,000 to $9,999 -0.01(0.11) -0.01(0.11) 
     $10,000 to $14,999 -0.07(0.12) -0.08(0.12) 
     $15,000 to $19,999 0.03(0.78) 0.03(0.12) 
     $20,000  & Over   
   Years of education -0.01(0.01) -0.01(0.01) 
   Nativity (US born) -0.02(0.04) -0.02(0.04) 
   Language of  
   Interview (English) 
0.07(0.06) 0.06(0.06) 
   Social factors   
       Social support 0.04(0.04) 0.03(0.04) 
       Social ties 0.13(0.04)* 0.13(0.04)* 
       Social cohesion 0.01(0.04) 0.01(0.04) 
   Individual health    
       MMSE score  0.01(0.01)*** 0.01(0.01)*** 
       CESD score  -0.02(0.01)*** -0.02(0.01)*** 
       Number of  
       chronic disease  
-0.21(0.02)*** -0.21(0.02)*** 
Neighborhood level   
    Poverty rate 0.19(0.88) 0.27(0.88) 
    % of Hispanic -0.01(0.01) -0.01(0.01) 
Interaction   
    Poverty*Social ties -0.37(0.32) -0.36(0.32) 
    Poverty*Social 
    cohesion 
0.26(0.34) 0.27(0.34) 
   
*p<0.05; **p<0.01; ***p<0.001 
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Results indicated that individual health factors have a significant effect on SRH scores 
whereas individual SES factors such as education and age showed a non-significant effect on 
SRH. However, the difference in the effect of proportion of Hispanic between old subjects living 
in areas with an average proportion of Hispanics and non-average old subjects was significant 
(p<.05). 
The above matrix also informs us that the estimated variance among neighborhood is 
significant (=0.50, and p<.05). The estimated variance of the slope of social ties is significant 
with =0.05 and p=0.04. This implies that the relationship between social ties and SRH score 
within neighborhood does vary significant across the population of neighborhoods. The 
estimated variance of the slope of social cohesion was non-significant (=0.29, and p=0.17), 
which means the relationship between social cohesion and SRH score within neighborhood do 
not indeed vary significantly across the population of neighborhoods.    
In order to confirm the analysis, the data was reanalyzed using a multilevel logistic 
regression. In this analysis,  the 4 scale points of SRH were dichotomized into two scales points 
(poor health vs. good health). The single “poor health” scale point was used to indicate poor 
health (negative health). Fair, good, and excellent health was re-coded as good health (positive 
health). As shown in Table 5.4b, the results are quite similar to those shown in Table 5.4a except 
that social support became significant whereas social ties became non-significant. Estimate of 
the individual-level health fixed effects are very low p-value (<.001), indicating that participants’ 
individual health factors are a significant predictor for the SRH. The estimates for neighborhood-
level factors are not significant at the 0.05 level. It suggests that this particular attribute, 
proportion of Hispanic and poverty rate in the neighborhood, are not a significant predictor of 
SRH.  
  
60 
 
Table 5.3b Multilevel logistic model of SRH regressed on individual and neighborhood level 
predictors   
Fixed Effect 
Weighted  
(3000m) 
Coefficient (SE) 
Intercept 1.61(0.81)* 
Individual level  
   Age 0.01(0.01) 
   Gender (male) -0.21(0.16) 
   Household income  
     $0 to $4,999 0.58(0.45) 
     $5,000 to $9,999 -0.29(0.29) 
     $10,000 to $14,999 -0.48(0.30) 
     $15,000 to $19,999 0.44(0.34) 
     $20,000  & Over  
   Years of education -0.02(0.02) 
   Nativity (US born) -0.11(0.16) 
   Language of  
   Interview (English) 
0.05(0.22) 
   Social factors  
       Social support 0.26(0.13)* 
       Social ties 0.13(0.15) 
       Social cohesion 0.12(0.13) 
   Individual health   
       MMSE score  0.05(0.01)*** 
       CESD score  -0.60(0.01)*** 
       Number of  
       chronic disease  
-0.51(0.08)*** 
Neighborhood level  
    Poverty rate 1.31(2.73) 
    % of Hispanic -0.01(0.01) 
Interaction  
    Poverty*Social ties -1.37(1.02) 
    Poverty*Social 
    cohesion 
1.10(1.27) 
  
*p<0.05; **p<0.01; ***p<0.001 
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5.4.3 Multivariate Result of the Instrumental Activities of Daily Living Scale (IADLs) 
As can be seen below, Sigma Matrix=σ2=5.32, σ2 is the variance of the level-1 errors 
which mean the within census tract residual variance of IADL. The matrix also shows us that the 
estimated variance among neighborhood is significant (=0, and p<.001). The estimated 
variance of the slope of social ties is not significant with =0. This implies that there is no 
variability on this error. In this case covariance is also almost zero (=0). The random effect on 
social cohesion was also non-significant (=0.03, and p=0.441), which means the relationship 
between social cohesion and total number of IADL within neighborhood do not vary 
significantly across the population of neighborhoods.    
 
 
  =     = !
00.02 0−0.19 0.08 0.03% 
 
As can be seen Table5.4a in the next page, the predicted IADL score for an average 
educated and aged subject who live in a neighborhood with an average proportion of Hispanics 
was estimated to be 3.20.  The difference in predicted number of IADL between a subject who 
lives in neighborhood of average proportion of Hispanic and non-averaged proportion of 
Hispanics slopes is estimated to be 0.002, which was not significant. The table also shows that 
the proportion of Hispanic is not significantly related to the total number of IADL whereas age 
and sex demonstrate a significant effect on IADL scores (both p<.001). More specifically, older 
male participants reported that they need more help with IADLs.  
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Table 5.4a Multilevel linear model of IADL regressed on individual and neighborhood level 
predictors   
Fixed Effect 
Census Tract 
Coefficient(SE) 
Weighted  
(3000m) 
Intercept 3.20(0.54)*** 4.46(0.64)*** 
Individual level   
   Age 0.13(0.01)*** 0.13(0.01)*** 
   Gender (male) 0.80(0.13)*** 0.80(0.13)*** 
   Household income   
     $0 to $4,999 1.56(0.37)*** 1.56(0.37)*** 
     $5,000 to $9,999 0.15(0.21) 0.15(0.21) 
     $10,000 to $14,999 0.03(0.21) 0.03(0.21) 
     $15,000 to $19,999 0.17(0.24) 0.17(0.24) 
     $20,000  & Over Reference Reference 
   Years of education -0.01(0.02) -0.01(0.02) 
   Nativity (US born) 0.20(0.13) 0.20(0.13) 
   Language of  
   Interview (English) 
-0.22(0.17) -0.22(0.17) 
   Social factors   
       Social support 0.24(0.11)* 0.24(0.11)* 
       Social ties -0.10(0.12) -0.10(0.12) 
       Social cohesion 0.23(0.10)* 0.23(0.10)* 
   Individual health    
       MMSE score  -0.20(0.01)*** -0.20(0.01)*** 
       CESD score  0.09(0.01)*** 0.09(0.01)*** 
       Number of  
       chronic disease  
0.07(0.07)*** 0.72(0.07)*** 
Neighborhood level   
    Poverty rate -0.50(2.20) -0.55(2.18) 
    % of Hispanic 0.01(0.01) 0.01(0.01) 
Interaction   
    Poverty*Social ties 0.32(0.81) 0.31(0.81) 
    Poverty*Social 
    cohesion 
1.43(0.99) 1.43(0.99) 
   
*p<0.05; **p<0.01; ***p<0.001 
 
  As was done with analyses pertaining to self-reported health, the data was reanalyzed 
with using a multilevel logistic regression. In this analysis, IADL data were dichotomized into 
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two scale points (no help needed vs. help needed). As shown in Table 5.4b, the results were 
again quite similar except that years of education showed a significant effect on IADL ( p<.01).  
 
Table 5.4b Multilevel logistic model of IADL regressed on individual and neighborhood level 
predictors   
Fixed Effect 
Weighted  
(3000m)  
Intercept 2.67(0.76)*** 
Individual level  
   Age 0.10(0.01)*** 
   Gender (male) 0.94(0.14)*** 
   Household income  
     $0 to $4,999 0.91(0.48) 
     $5,000 to $9,999 0.43(0.22) 
     $10,000 to $14,999 0.01(0.23) 
     $15,000 to $19,999 0.40(0.25) 
     $20,000  & Over Reference 
   Years of education -0.05(0.02)** 
   Nativity (US born) -0.10(0.15) 
   Language of  
   Interview (English) 
-0.06(0.19) 
   Social factors  
       Social support 0.18(0.13) 
       Social ties -0.11(0.13) 
       Social cohesion 0.02(0.11) 
   Individual health   
       MMSE score  -0.11(0.01)*** 
       CESD score  0.07(0.01)*** 
       Number of  
       chronic disease  
0.57(0.07)*** 
Neighborhood level  
    Poverty rate -1.26(2.58) 
    % of Hispanic -0.01(0.01) 
Interaction  
    Poverty*Social ties 1.17(0.95) 
    Poverty*Social 
    cohesion 
-1.18(1.09) 
  
*p<0.05; **p<0.01; ***p<0.001 
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Compared to the average educated Hispanic older adults, the more educated participants 
were less likely to need help with IADL. In this analysis, the researcher investigated the odds 
ratio for three predictors (gender, nativity, and language of interview). The coefficient of gender 
was 0.93, and the standard error was 0.14. The p-value for the Wald chi-square test was 0.001, 
indicating a statistically significant association between gender and IADL needs. 
Based on the variance estimate, the odds ratio for IADL need was 0.392 for female to 
male (95% CI: 0.298-0.516). Although participants who were born in Mexico and were 
interviewed in Spanish showed a higher chance of having need for help with IADLs the 
associations were not statistically significant (Table 5.4c). 
 
Table 5.4c Odds ratio estimates 
Effect Estimate 
95% Confidence 
Limits 
    
Gender  
(Female vs male) 
0.392 0.298 0.516 
Nativity  
(Mexico born vs US born) 
1.109 0.826 1.490 
Language of Interview  
(Spanish  vs English) 
1.058 0.721 1.552 
    
 
5.4.4 Health Service Use: Number of Visits to the Doctor 
As can be seen Table 5.5 in the next page, the predicted number of doctor’s visit for an 
average educated and aged subject who live in neighborhood of average proportion of Hispanic 
was estimated to be 4.15.  The difference in predicted number of doctor’s visit between a subject 
who lives in neighborhood of average proportion of Hispanic and non-averaged proportion of 
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Hispanics slopes is estimated to be 0.045 with p<0.05. It shows that proportion of Hispanic is 
significant for total number of doctor’s visit whereas age and sex showed non-significant effect 
on the number of doctor’s visit. Social support was also related with more doctor’s visits.   
 
Table 5.5 Multilevel linear model of doctor-visit regressed on individual and neighborhood level 
predictors   
Fixed Effect 
Census Tract 
Coefficient(SE) 
Weighted  
(3000m) 
Intercept 4.16(1.75)* 4.16(1.75)* 
Individual level   
   Age -0.03(0.04) -0.03(0.04) 
   Gender (male) 0.10(0.41) 0.11(0.41) 
   Household income   
     $0 to $4,999 -2.29(1.18) -2.33(1.18) 
     $5,000 to $9,999 -0.57(0.66) -0.60(0.66) 
     $10,000 to $14,999 -0.79(0.68) -0.82(0.68) 
     $15,000 to $19,999 -0.50(0.76) -0.49(0.76) 
     $20,000  & Over Reference reference 
   Years of education 0.03(0.06) 0.03(0.06) 
   Nativity (US born) -0.13(0.43) -0.14(0.43) 
   Language of  
   Interview (English) 
-0.27(0.55) -0.21(0.55) 
   Social factors   
       Social support 0.86(0.37)* 0.87(0.37)* 
       Social ties -0.75(0.39) 2.09(1.40) 
       Social cohesion 0.06(0.33) 0.05(0.33) 
   Individual health    
       MMSE score  -0.08(0.04)* -0.08(0.04)* 
       CESD score  0.10(0.02)*** 0.10(0.02)*** 
       Number of  
       chronic disease  
1.69(0.21)*** 1.69(0.21)*** 
Neighborhood level   
    Poverty rate -0.82(2.29) 1.40(2.22) 
    % of Hispanic 0.05(0.02)* 0.05(0.02)* 
Interaction   
      % of Hispanic*Social ties 
 
-0.04(0.02)* -0.04(0.02)* 
   
*p<0.05; **p<0.01; ***p<0.001 
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As indicated by the following matrix equation, Sigma Matrix=σ2=56.02, σ2 is the 
variance of the level-1 errors which mean the within census tract residual variance of Health 
Service Use which is presented by the number of doctor’s office visit last year. The estimated 
variance among neighborhood is significant (=5.16, and p<.01). The estimated variance of the 
slope of social ties is not significant (=01.84, and p=0.18), which means the relationship 
between social ties and total number of doctor’s visit within neighborhood do not vary 
significantly across the population of neighborhoods.    
 
  = & ' = ( 5.16−3.21 1.84* 
 
5.5 Summary 
It was hypothesized that there would be a positive relationship between ethnic density, 
determined by two different density measures (proportion of Hispanics and proximity weighted 
density approach), and health status after controlling for area poverty and individual 
demographic characteristics. Although the directions of effect were consistent there was no 
significant relationship between ethnic density and health status. There was only minimal 
differences in the efficacy of two different approaches to density measurement that were 
included in this study. 
Multilevel linear models were developed to test hypothesis 2 and 3. No significant 
neighborhood-level effects were observed in both SRH and IADL. The neighborhood effect was 
only significant in health service use but it should be noted that effect of Hispanic density was 
relatively small. Initially, health service use was associated with social support and social ties. 
This association suggests that an older adult who has better social support is more likely to visit 
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the doctor. Interestingly, the interaction between the numbers of social ties and Hispanic density 
was negatively associated with the number of doctor’s visit. The effect of ethnic density on the 
health service use may be modified by social ties.  
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CHAPTER 6 
DIMENSIONS OF RESIDENDTIAL SEGREGATION 
 
6.1 Overview 
This chapter provides the result of multilevel analysis of the second aim of the 
dissertation, which is to determine how multiple dimensions of residential segregation related to 
number of social ties, social support and perception of social cohesion. The hypothesis 
associated with the second aim was hypothesis 4: Individuals living in a high clustering area will 
show greater social cohesion and social support. (Social cohesion and social support are 
positively associated with the clustering dimension of residential segregation.)  
To address the hypothesis and the overall aim, the analyses presented in this chapter had 
three objectives. The first objective was to test urban-rural dwelling was associated with social 
support, social ties and social cohesion. The second objective was to determine whether four 
dimensions of residential segregation were associated with social support, social ties and social 
cohesion. The third objective was to investigate whether the effect of segregation on social 
support and social cohesion differed by urban-rural dwelling status.  
 
6.2 Analytical Design 
Multilevel linear regressions were used to estimate the following models separately for 
each of the three outcomes of interest (social support, social ties and perceived social cohesion in 
the neighborhood): 
  
69 
 
Model 1: Individual level variables in fixed effect 
Model 2: Model 1 plus level-2(urban rural dwelling) fixed effects 
Model 3: Model 2 plus neighborhood structural characteristics which might help explain 
the remaining area variation social outcomes. 
 
6.3 Univariate Results 
 As can be seen Table 6.1 in page 70 females were more likely to have social supports 
than male.  Household income was positively related with number of social ties and perceived 
social cohesion. Compared to married people, widowed and other marital status showed 
relatively negative estimation of social cohesion. Hispanic older adults who live in rural area are 
more likely to have more social ties and better perceived social cohesion than urban dweller.  
The result of bivariate correlation analysis showed significant correlations between urban 
rural dwelling status and the three indicators of social relations included in the study. Being an 
elderly Mexican American who lived in urban area was inversely associated with social 
cohesion, whereas other urban rural dwelling status (large rural, small rural, and remote rural) 
was positively associate with social cohesion (r2=−0.156, p<0.001; r2= 0.93, p<0.001; r2= 0.117, 
p<0.001; r2= 0.070, p<0.01, respectively). The bivariate result between social ties and urban rural 
dwelling status were also similar with social cohesion. The urban dweller showed inverse 
relationship while as other dwellers (large rural and remote rural) except small rural dweller 
showed positive relationship with number of social ties (r2=−0.106, p<0.001; r2= 0.116, p<0.001; 
r2= 0.073, p<0.001; r2= 0.38, p=0.097, respectively).  
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Table 6.1 Descriptive Characteristics of the sample and mean social support, social ties and 
social cohesion 
Explanatory  Variables 
Mean 
(S.D.) 
Proportion 
(S.E) 
Social 
support 
Social 
ties 
Social 
cohesion 
Individual-level (N=2,069)      
Demographics      
   Age (range: 74-109 years) 81.9 (5.15)     
   Gender      
      Male (ref.)  0.39(0.01) 1.66 0.79 2.74 
      Female  0.61(0.01) 1.71* 0.78 2.72 
   Household income      
     $0 to $4,999  0.03(0.03) 1.67 0.75 2.48 
     $5,000 to $9,999 (ref.)  0.38 1.63 0.70 2.67 
     $10,000 to $14,999  0.23 1.70 0.84* 2.78* 
     $15,000 to $19,999  0.12 1.70 0.90* 2.89* 
     $20,000  & Over  0.11 1.75* 0.86* 2.75 
     Missing  0.13    
   Education      
     None (ref.)  0.18 (0.03) 1.68 0.81 2.75 
     1-5  0.41 1.63 0.74 2.72 
     6-8  0.22 1.72 0.82 2.70 
     9-11  0.08 1.74 0.78 2.74 
     12 & Over  0.11 1.72 0.82 2.78 
   Marital status      
      Married (ref.)  0.43(0.01) 1.70 0.80 2.78 
      Widowed  0.47(0.01) 1.69 0.79 2.71* 
      Other  0.10(0.01) 1.56* 0.68* 2.63* 
   Nativity      
       Mexico born (ref.)  0.44(0.01) 1.73* 0.83* 2.74 
       US born  0.56(0.01) 1.61 0.72 2.72 
   Language of Interview      
       Spanish (ref.)  0.80(0.01) 1.65* 0.77* 2.75* 
       English  0.20(0.01) 1.79 0.84 2.63 
   Urban-rural dwelling      
       Remote rural  0.01 1.88 1.12* 3.10* 
       Small rural  0.04 1.67 1.14* 3.14* 
       Large rural  0.16 1.77* 0.83 2.87* 
       Urban (reference)  0.79 1.66 0.75 2.68 
      
* The mean difference is significant at the 0.05 level 
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In terms of social support, urban status showed negative relationship with social support 
whereas small rural status was positively associated with social support (r2=−0.074, p<0.01; r2= 
0.069, p<0.01, respectively). Two other urban rural status was not significantly associated with 
social support. 
The analyses also identified significant relationships between the index of residential 
segregation and all three social outcomes. Social cohesion, social ties and social support were 
inversely associated with residential segregation.  
 
6.4 Multivariate Results 
Table 6.2 in the next two pages shows the coefficients for the prediction of social 
cohesion by neighborhood level variables and individual level variables. In model 1, the analyses 
examined the relationship between individual predictors and perception of social cohesion in the 
neighborhood. Compared to low income group, higher income groups more positively evaluated 
social cohesion. Education level, marital status, nativity and language of interview were not 
related with social cohesion.  
In model 2, the analyses examined the relationship between urban/rural dwelling status 
and perception of social cohesion in the neighborhood. The combined model altered the 
association between individual predictors and perception of social cohesion and also further 
explained the between-neighborhood variation in this outcome (p<0.0001). Compared to the 
urban dweller, the remote rural dweller was still statistically significant more likely to have a 
positive association with reports of social cohesion (b=0.444, p<0.05).  
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Table 6.2 Multilevel linear model of the social cohesion regressed on individual and 
neighborhood level predictors 
Parameter 
Model 1 
Coefficient (SE) 
Model 2 
Coefficient (SE) 
Model 3 
Coefficient (SE) 
Constant 2.74 2.71 2.70 
Individual-level (N=2,069)    
Demographics    
   Age 0.00003(0.003) 0.0003(0.003) 0.00003(0.003) 
   Gender    
      Male Referent Referent Referent 
      Female 0.012(0.031) 0.013(0.031) 0.016(0.031) 
   Household income    
     $0 to $4,999 -0.196(0.078)* -0.190(0.078)* -0.180(0.078)* 
     $5,000 to $9,999 Referent   
     $10,000 to $14,999 0.053(0.037) 0.056(0.037) 0.056(0.037) 
     $15,000 to $19,999 0.160(0.050)** 0.158(0.050)** 0.159(0.050)** 
     $20,000  & Over 0.003(0.052) 0.014(0.052) 0.0180(0.053) 
   Education    
     None Referent Referent Referent 
     1-5 -0.022(0.042) -0.026(0.042) -0.031(0.042) 
     6-8 0.009(0.049) 0.007(0.049) -0.0002(0.048) 
     9-11 0.025(0.064) 0.036(0.064) 0.035(0.064) 
     12 & Over 0.012(0.062) 0.022(0.062) 0.014(0.062) 
   Marital status    
      Married (ref.) Referent Referent Referent 
      Widowed -0.043(0.035) -0.046(0.035) -0.046(0.035) 
      Other (separated, divorced, never 
married) 
-0.146(0.052)** -0.147(0.052)** -0.142(0.052)** 
   Nativity    
       Mexico born (ref.) Referent Referent Referent 
       US born -0.027(0.032) -0.036(0.032) -0.042(0.032) 
   Language of Interview    
       Spanish (ref.) Referent Referent Referent 
       English -0.081(0.043) -0.090(0.048) -0.093(0.048) 
-2Log Likelihood 3001.1 2977.5 2963.8 
Neighborhood level    
   Urban-rural dwelling    
       Remote rural  0.444(0.189)* 0.369(0.186)* 
       Small rural  0.399(0.178)* 0.326(0.172) 
       Large rural  0.200(0.073)** 0.164(0.074)* 
       Urban (reference) 
 
Referent Referent 
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Table 6.2 (Continued)    
   Residential segregation    
       Evenness   -0.282(0.120)* 
       Clustering   0.014(0.014) 
       Exposure   -0.007(0.020) 
       Isolation    -1.119(0.487)* 
%Census tract   0.003(0.001)* 
   Area poverty   -0.715(0.243)** 
    
*p<0.05; **p<0.01; ***p<0.001 
 
In the final model, the analyses added the neighborhood structural variables which were 
hypothesized to exert an effect. Results indicate  that older Mexican American living in more 
isolated neighborhoods were less likely to report higher social cohesion while those living in 
higher evenness neighborhoods (similarly distributed in residential area)were less likely to report 
social cohesion. Although evenness and clustering consist of one axis, no significant effect 
observed in this analysis.  Thus, Hypothesis 4, which dealt with whether individuals living in a 
high clustering area will show greater social cohesion and social ties was partly supported in this 
analysis. Overall the addition of neighborhood structural characteristics significantly improved 
model fit. Residing in an area with higher proportions of Mexican Americans was significantly 
associated with higher social cohesion whereas living in more impoverished neighborhoods was 
associated with lower perceived social cohesion. The combined model altered the association 
between residence in small rural area and perception of social cohesion. Accounting for 
residential segregation and other neighborhood structures rendered the magnitude of the effect of 
small rural dweller statistically insignificant. In other words, structural characteristics of the 
neighborhood play a moderating role. Interestingly, the proportional density based on the 
participant’s census tract was significant in Model 3, despite the presence of the other 
neighborhood level variables.  
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Table 6.3 in the next two pages shows the coefficients for the prediction of social ties by 
neighborhood level variables and individual level variables. Older Mexican American with 
higher household income background reported significantly more social ties, as did those with 
more education. Model 2 adds the urban-rural dwelling status variable to those at the individual 
level. Compared to older Mexican American adults who live in urban areas, those living in 
remote rural area and living in small rural areas were significantly more likely to report more 
social ties (b=0.442, p<0.05; b=0.322, p<0.05, respectively).With regard to clustering, it was 
hypothesized that individuals living in a high clustering area will show greater social cohesion 
and social ties. Of particular relevance to the present study was that, while the direction of 
clustering showed the expected positive relationship with social ties, no significant segregation 
effects were observed in Model 3. Thus, the results involving social ties as the dependent 
variable did not generally support Hypothesis 4. The one exception involved the more traditional 
measure of density, the proportion of Hispanics living in the same census tract as the participant 
did have a small but significant and positive association with social ties. Unlike the analysis with 
social cohesion, poverty at the census tract level was not associated with social ties.  
 
Table 6.3 Multilevel linear model of the social ties regressed on individual and neighborhood 
level predictors.   
Parameter 
Model 1 
Coefficient (SE) 
Model 2 
Coefficient (SE) 
Model 3 
Coefficient (SE) 
Constant 0.698 0.676 0.475 
Individual-level (N=2,069)    
Demographics    
   Age 0.005(0.002)* 0.005(0.002)* 0.005(0.002)* 
   Gender    
      Male Referent Referent Referent 
      Female 0.016(0.026) 0.016(0.026) 0.014(0.026) 
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Table 6.3 (Continued)    
   Household income    
     $0 to $4,999 0.031(0.064) 0.031(0.064) 0.032(0.064) 
     $5,000 to $9,999 Referent Referent Referent 
     $10,000 to $14,999 0.107(0.031)** 0.117(0.031)** 0.120(0.031)** 
     $15,000 to $19,999 0.150(0.042)** 0.159(0.041)** 0.158(0.042)** 
     $20,000  & Over 0.145(0.044)** 0.148(0.044)** 0.159(0.044)** 
   Education    
     None Referent Referent Referent 
     1-5 -0.084(0.035)* -0.084(0.035)* -0.089(0.035)* 
     6-8 -0.040(0.041) -0.046(0.040) -0.047(0.040) 
     9-11 -0.059(0.054) -0.055(0.054) -0.053(0.054) 
     12 & Over -0.072(0.052) -0.056(0.052) -0.062(0.052) 
   Marital status    
      Married (ref.) Referent Referent Referent 
      Widowed -0.010(0.030) -0.005(0.030) -0.002(0.030) 
      Other (separated, divorced, never 
married) 
-0.053(0.044) -0.047(0.044) -0.040(0.044) 
   Nativity    
       Mexico born (ref.) Referent Referent Referent 
       US born 0.041(0.027) 0.036(0.027) 0.034(0.027) 
   Language of Interview    
       Spanish (ref.) Referent Referent Referent 
       English 0.054(0.036) 0.031(0.045) 0.037(0.045) 
-2Log Likelihood 2528.7 2504.4 2495.5 
Neighborhood level    
   Urban-rural dwelling    
       Remote rural  0.442(0.171)* 0.4398(0.172)* 
       Small rural  0.322(0.161)* 0.261(0.162)* 
       Large rural  0.096(0.065) 0.071(0.068) 
       Urban (reference)  Referent Referent 
   Residential segregation    
       Evenness   0.061(0.107) 
       Clustering   0.010(0.013) 
       Exposure   -0.034(0.018) 
       Isolation    -0.231(0.434) 
%Census tract   0.003(0.001)* 
   Area poverty   --0.061(0.220) 
    
*p<0.05; **p<0.01; ***p<0.001 
 
As shown in Table 6.4 in the next two pages, women were more likely to have better social 
support than men. Compared to those who are married, those who were separated, divorced, or 
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never married reported less social support. Interestingly, and perhaps reflecting what Park, Jang, 
Lee, Ko, Haley and Chiriboga (2013) have referred to as a “broken convoy” effect with regard to 
the impact of immigration, compared to older Mexican Americans born in Mexico, those born in 
U.S. had significantly more social support. In terms of language of interview, those who chose to 
be interviewed in English were also statistically higher in social support. Therefore, and as was 
the case for social cohesion, no neighborhood effect were observed. Results, in other words, did 
not support Hypothesis 4. 
 
Table 6.4 Multilevel linear model of social support regressed on individual and neighborhood 
level predictors.   
Parameter 
Model 1 
Coefficient (SE) 
Model 2 
Coefficient (SE) 
Model 3 
Coefficient (SE) 
Constant 1.453 1.441 1.443 
Individual-level (N=2,069)    
Demographics    
   Age -0.001(0.002) -0.002(0.002) -0.001(0.002) 
   Gender    
      Male Referent Referent Referent 
      Female 0.123(0.028)*** 0.122(0.028)*** 0.123(0.028)*** 
   Household income    
     $0 to $4,999 0.011(0.069) 0.012(0.069) 0.026(0.069) 
     $5,000 to $9,999 Referent Referent Referent 
     $10,000 to $14,999 0.033(0.033) 0.039(0.033) 0.039(0.033) 
     $15,000 to $19,999 0.067(0.044) 0.069(0.044) 0.075(0.044) 
     $20,000  & Over 0.085(0.046) 0.087(0.046) 0.099(0.046)* 
   Education    
     None Referent Referent Referent 
     1-5 -0.058(0.038) -0.059(0.038) -0.059(0.038) 
     6-8 0.007(0.043) 0.008(0.043) 0.008(0.043) 
     9-11 0.020(0.058) 0.025(0.058) 0.031(0.058) 
     12 & Over -0.001(0.055) -0.002(0.055) -0.004(0.055) 
   Marital status    
      Married (ref.) Referent Referent Referent 
      Widowed -0.050(0.032) -0.049(0.032) -0.046(0.032) 
      Other (separated, divorced, never     
married) 
-0.181(0.047)** -0.180(0.047)** -0.174(0.047)** 
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Table 6.4 (Continued)    
   Nativity    
       Mexico born (ref.) Referent Referent Referent 
       US born 0.079(0.029)** 0.075(0.029)** 0.066(0.029)* 
   Language of Interview    
       Spanish (ref.) Referent Referent Referent 
       English 0.090(0.038)* 0.089(0.038)* 0.095(0.038)* 
-2Log Likelihood 2718.9 2700.5 2700.5 
Neighborhood level    
   Urban-rural dwelling    
       Remote rural  0.190(0.145) 0.127(0.145) 
       Small rural  -0.032(0.127) -0.092(0.127) 
       Large rural  0.093(0.055) 0.052(0.057) 
       Urban (reference)  Referent Referent 
   Residential segregation    
       Evenness   -0.050(0.096) 
       Clustering   -0.015(0.011) 
       Exposure   0.002(0.015) 
       Isolation    0.209(0.388) 
%Census tract   0.001(0.001) 
   Area poverty   -0.085(0.194) 
    
*p<0.05; **p<0.01; ***p<0.001 
 
6.5 Summary 
Neighborhood characteristics such as urban-rural residence had marginal but at times 
significant associations with social cohesion and social ties. Having higher proportions of 
Hispanic in the neighborhood was positively associated with perception of social cohesion and 
number of social ties. No neighborhood level effects were observed in social support. In terms of 
effect of residential segregation, marginally significant effects were observed only in social 
cohesion. Support for Hypothesis 4 was therefore minimal, especially in the case of social ties. 
The result of social cohesion, however, partially supported hypothesis 4. Although clustering 
showed a non-significant relationship with social cohesion, the observed directions of effects did 
support Hypothesis 4.  
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CHAPTER 7 
THE MEDIATION EFFECT OF SOCIAL COHESION AND AREA 
POVERTY 
 
7.1 Overview 
Density studies of mediation effects generally include data at just one level: either at the 
level of the individual or at the level of a more macro level. One unique feature of the H-EPESE 
is that data clustered in that person level data were available for people in specified geographic 
areas. This chapter examines mediation effects. However, before extending the basic mediation 
model into multilevel models this chapter will first provide a basic review of procedures.  
The approach to mediation analysis proposed by Baron and Kenny (1986) characterizes 
mediation in terms of a recursive system that is applicable to the current data set. Figure 4 in the 
next page illustrate that a variable functions as a mediator when it meets the following 
conditions: (a) variations in levels of the independent variable (i.e., ethnic density and ethnic 
residential segregation) significantly account for variations in the presumed mediator (i.e.,  social 
cohesion  and area poverty); (b) variations in the mediator significantly account for variations in 
the dependent variable (i.e., health status),  and; (c) when paths A and B  are controlled, a 
previously significant relation between the independent and dependent variable is substantially 
reduced, with the strongest demonstration of mediation occurring when path C  is zero.  The 
percentage of the total effect that is mediated and the ratio of the indirect to the direct effect were 
estimated by the Sobel test.  
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Figure 4. Basic mediation models of the relationship among ethnic density, residential 
segregation, social cohesion, neighborhood poverty rate and health status 
 
Baron and Kenny’s classic mediation model has recently been criticized. Preacher and 
Hayes criticized that Baron and Kenny’s model has little utility in the multiple mediator contexts 
(Preacher & Hayes, 2008). In addition, Hayes raised the criticism that Baron and Kenny’s model 
relies on a set of tests of individual a and b paths rather than testing the specific indirect effects, 
and yields no point estimate or SE of the mediation effect (Hayes, 2009).  
As briefly described above, the traditional mediation analyses rely on data at just one 
level and employ a single mediator. Due to the nature of the clustered data being used in this 
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study multilevel modeling was required. During past decade, there has been the burgeoning 
literature on the estimation of intervening variable effects in multilevel models (Bauer, Preacher, 
& Gil, 2006). A multilevel mediation model depends on whether mediator is measured at the 
group or individual level. As can be seen below Figure 5, all measured variables can be 
partitioned into individual level and cluster level components. Multilevel mediation modeling is 
considered very complex because causal effects reside at the same level or are transmitted from 
higher to lower level variables (e.g., Bauer, Preacher, & Gil, 2006). 
 
Figure 5. Multilevel mediation model possibilities 
 
Recently, several multilevel mediation types have been proposed (Preacher, Zhang, & 
Zyphur, 2011). It has been suggested for example that multilevel modeling can be categorized 
into three designs.  These types are upper level mediation (2-2-1mediation), lower level 
mediation of upper level effect (2-1-1mediation), and lower level mediation of lower level effect 
(1-1-1mediation). In the current dissertation, upper level mediation (2-2-1 design) and lower 
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mediation of upper level effects (2-1-1 design) were adapted to analyze the mediation effect of 
social cohesion (level1) and neighborhood poverty rate (level2). 
 
7.2 Upper-Level Mediation Model  
A 2-2-1 mediation model is shown in the below Figure 6. Upper level mediation exists 
when the effect of a level 2 predictor (here, ethnic density) on a level 1 outcome (individual 
health status) is mediated by another level 2 predictor (neighborhood poverty rate).  In the 
present case ethnic density was expressed as proportion of Mexican American in the 
neighborhood (census tract) or as a proportion of differing operational sizes of the neighborhood.  
 
 
Figure 6. Upper-level mediation model (2-2-1design) 
 
Sampson, Raudenbush and Earls (1997) hypothesized that neighborhood level measures 
of a social composition nature that reflect economic disadvantage may affect neighborhood level 
measures of social cohesion. In their research, these neighborhood level variables influence 
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individual level measures of violence such as perceived level of neighborhood violence. 
Although Sampson and colleagues did not use multilevel mediation model their work is a useful 
example of a 2-2-1 mediation model. Considering multilevel mediation modeling, the following 
hypothesis 5 was tested: The influence of ethnic density on individual health will be mediated by 
neighborhood poverty rates.  
The analytic procedure was the same as for a basic mediation model. First, the total effect 
of Hispanic proportion (T) on health status (Y) was calculated. It can be expressed as; 
 
 
The SAS syntax used was as following: 
**TOTAL EFFECT***; 
PROCMIXED NOCLPRINT COVTEST; CLASS stfid; 
MODEL CESDTOT5 = Hispanic_P /SOLUTION ddfm=bw ; 
RANDOM INTERCEPT /SUB=stfid ;RUN; QUIT; 
The result was:  
 
 
 
The estimate was -0.0316 with a standard error of 0.01365. Given that standard deviation 
of outcome (CESD scores) is 9.125, the effect size was very small (0.003). 
Second, path A is estimated using ordinary linear regression. It can be expressed as 
following:  
And with the following syntax: 
Effect Estimate  S.E t-Value Pr> |t| 
Intercept 12.1841  1.0844 11.24 <.0001 
Hispanic_P -0.03160  0.01365 -2.32 0.0211 
' '
0ij j ijY rβ= +
'
002
'
00
'
0 jjj uT ++= γγβ
00 01 0j j jM T uγ γ= + +
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***ANALYSES FOR 2-2-1 DESIGN***; 
***path a****; 
PROCREG DATA=stat.H_EPESE2; MODEL Area_poverty = Hispanic_P; RUN 
Variable Estimate S.E t-Value Pr > |t| 
Intercept -0.02191 0.00836 -2.62 0.0088 
Hispanic_P 0.00389 0.00010210 38.08 <.0001 
 
The estimate was 0.0038 with a standard error of 0.0001.  
Third, path B was estimated using Proc mixed.   
 
 
***ANALYSES FOR 2-2-1 DESIGN***; 
***path b***; 
PROCMIXED NOCLPRINT COVTEST; CLASS stfid; 
MODEL CESDTOT5 = Area_povertyHispanic_P /SOLUTION ddfm=bw ; 
RANDOM INTERCEPT /SUB=stfid ;RUN; QUIT; 
Effect Estimate S.E t-Value Pr> |t|
Intercept 12.1947 1.0838 11.25 <.0001
Area_poverty 2.7378 3.0237 0.91 0.3658
Hispanic_P -0.04152 0.01748 -2.38 0.0180
The estimation was 2.7378 with a SE of 3.0237. For these analyses, the initial total effect 
= -0.0316, the indirect effect = (0.0038)(2.7378), the direct effect = -0.0415. As can be seen 
' '
0ij j ijY rβ= +
' ' ' ' '
0 00 01 02 0j j j jM T uβ γ γ γ= + + +
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Figure 7, total effects were as follows: Total effect = Indirect effect + Direct effect = 0.0104+ (-
0.0415) = - 0.0311 
 
 
Figure 7. Result of upper-level mediation model (2-2-1design) 
 
A significance test of indirect effects was computed using PRODCLIN (Tofighi & 
MacKinnon, 2011). PRODCLIN computes a confidence interval (CI) for the mediate effect and 
the product of two normal random variables using the statistical package created by Tofighi and 
Mckinnon (2011). PRODCLIN provide the distribution of ab and critical value. In this result 
the95% confidence interval for the mediate effect was: Lower limit =0.008, Upper limit =0.013. 
Figure 8 presents a visualization of the uncertainty associated with the estimated 
mediated effect. Here one can assume that if the confidence interval does not include zero, then 
the indirect effect is significant. In this case the indirect effect of mediator (Neighborhood 
poverty rate) on individual health outcome (CESD scores) was significant. 
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Figure 8. Kernel density plot of the distribution of the product of two regression coefficient (i.e. 
ab or mediated effect) and the 95% CI with error bars for the mediated effect, with a=0.0038, 
SE(a)=0.0001 and  b=2.7378, SE(b)=3.0237. μ means, σ standard deviation, LL lower limit, UL 
Upper limit 
 
7.3 Lower-Level Mediation Model  
Lower level mediation exists when the mediator is a level 1 variable; in this instance, 
perceived social cohesion, which is measured in individual level. In one case of lower level 
mediation the effect of a level 2 predictor (residential segregation) is mediated (2-1-1 mediation) 
and in other case the effect of a lower level predictor is mediated (1-1-1 mediation). Considering 
the multilevel mediation model portrayed in Figure 9, the following Hypothesis 6 was tested:  
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The influence of residential segregation on individual health status will be mediated by social 
cohesion. 
 
 
Figure 9. Lower-level mediation model (2-1-1design) 
 
Residential segregation was measured by a segregation type of exposure index that 
represented the probability that members of one group encounter members of another group. As 
a first step the total effect of residential segregation (T) on health status (Y) was calculated. The 
SAS syntax was as following: **TOTAL EFFECT***; 
PROCMIXED NOCLPRINT COVTEST; CLASS stfid; 
MODEL CESDTOT5 = mean_PX /SOLUTION ddfm=bw ; 
RANDOM INTERCEPT /SUB=stfid ;RUN; QUIT;              The result was: 
 
 
 
Effect Estimate S.E t-Value Pr> |t|
Intercept 8.6419 0.3633 23.78 <.0001
mean_PX 1.8331 0.3817 4.80 <.0001
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In the above chart, mean_PX is the exposure index of the neighborhood. The estimate 
was 1.8331 with a standard error of 0.3817. Given that the standard deviation of outcome (CESD 
scores) was 9.125, the effect size was large (0.20). 
Proc mixed was conducted to estimate path A. Individually perceived social cohesion is 
proposed as mediator. It can be expressed as; 
 
 
The associated SAS syntax was:  
***ANALYSES FOR 2-1-1 DESIGN ***; 
***path a****; 
PROCMIXED NOCLPRINT COVTEST; CLASS stfid; 
MODEL Social_cohesion = mean_PX /SOLUTION ddfm=bw ; 
RANDOM INTERCEPT /SUB=stfid ;RUN; QUIT; 
The result was: 
 
 
 
Continuing the analyses, Proc mixed was computed to estimate the path B. The model 
can be written as follows: 
 
 
The SAS syntax was : 
***ANALYSES FOR 2-1-1 DESIGN ***; 
Effect Estimate S.E t-Value Pr> |t| 
Intercept 0.03544 0.03051 1.16 0.2462 
mean_PX -0.07406 0.03076 -2.41 0.0165 
0 ,ij j ijM rβ= +
0 00 01 0j j jT uβ γ γ= + +
' ' '
0 1ij j j ij ijY M rβ β= + +
' ' ' '
0 00 01 0j j jT uβ γ γ= + +
' '
1 10jβ γ=
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***path b***; 
PROCMIXED NOCLPRINT COVTEST; CLASS stfid; 
MODEL CESDTOT5 = Social_cohesion mean_PX /SOLUTION ddfm=bw ; 
RANDOM INTERCEPT /SUB=stfid ;RUN; QUIT; 
The result was:  
 
 
 
 
The results indicated that initial direct effect = 1.8331, as can be seen in Figure 10 in the 
next page the indirect effect = (-0.074)(-1.8314), and the mediated direct effect = 1.5175. In turn 
the total effect = indirect effect + direct effect   = 0.1355 + 1.5175 = 1.653. The significance test 
for the indirect effect was conducted using PRODCLIN.  
 
Figure 10. Result of lower-level mediation model (2-1-1design) 
Effect Estimate S.E t Value Pr> |t| 
Intercept 8.6300 0.3543 24.36 <.0001
Social_cohesion -1.8314 0.3372 -5.43 <.0001
mean_PX 1.5175 0.3768 4.03 <.0001
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As can be seen in the Figure 11, when the confidence interval does not include zero, then 
the indirect effect is significant. PRODCLIN provide the distribution of AB and critical value. 
Given that the confidence interval did not include zero, the indirect effect was significant: the 
lower limit =0.024, the upper limit =0.269. In short, the indirect effect of mediator (social 
cohesion) on individual health outcome (CESD scores) was significant. 
 
 
Figure 11. Kernel density plot of the distribution of the product of two regression coefficient (i.e. 
ab or mediated effect) and the 95% CI with error bars for the mediated effect with a=-0.074, 
SE(a)=0.0307and  b=-1.8314, SE(b)=0.3772. μ means, σ standard deviation, LL lower limit, UL 
Upper limit 
 
7.4 Summary 
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Because the mediation effects portrayed above were not manipulated a priori as part of a 
repeated measures experiment design, causal interpretations are limited. It was hypothesized that 
two mediators (social cohesion and area poverty) cause health outcome (in this case individual 
depressive symptom). The estimate of the indirect effect (mediation effect) was based on the 
sample. Several approaches have been suggested and differ in their ability to detect a mediation 
effect. Baron& Kenny’s causal steps approach was briefly reviewed before extending basic 
model to situations when data are clustered at the group level.  
Two multilevel mediation models (an upper-level mediation model and a lower-level 
mediation model) were adapted to test hypothesis 5 and 6 respectively. In the Upper-level 
mediation model, both an initial predictor variable (density of the Hispanic population) and a 
mediator (area poverty rate) were measured at the group level, but the outcome (depressive 
symptom) was an individual health status. For the lower-level mediation model, the initial 
predictor variable, represented a characteristic of the area (residential segregation; exposure 
index), which was hypothesized to affect an individual level mediator (perceived social 
cohesion), which, in turn, affected an individual level outcome (depressive symptom).   
Both of the meditational effects were significant but it should be noted that the 
meditational effect of area poverty rate provided only a very small effect size while the 
meditational effect of social cohesion produced a relatively large effect size. Initially, higher 
residential segregation of exposure (meaning that the individual has a higher probability of 
encountering people from groups other than their own racial/ethnic group) was associated with 
higher depressive symptom scores. Mexican Americans in environments where there are higher 
probabilities of meeting individuals from other ethnic groups (as opposed to higher probabilities 
of meeting fellow Hispanics) were more likely to show depressive symptoms.   This association 
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has been reported in previous research. The general assumption in such cases is that residential 
segregation creates conditions conducive to greater depressive symptomatology. In the analyses 
presented for this chapter, greater social cohesion (i.e., reflecting a more close-knit network) was 
negatively associated with both residential segregation of exposure and depressive symptom. For 
example, Hispanic older adults who lived in neighborhood where they are more likely to meet 
other ethnic groups (high exposure segregation) may perceived their neighborhood as socially 
less-cohesive. In this case, they evaluated their neighborhood negatively. Results suggested that 
when they perceive that there are a lot of people in the neighborhood who are not from their own 
group, they may be more likely to perceive that their community is not a close-knit neighborhood 
or that people around them are not willing to help others in their neighborhood. They may feel 
like ‘people in this neighborhood do not get along with each other’ or ‘people in this 
neighborhood do not share the same value’ or people in this neighborhood cannot be trusted’.  
Hispanic older adults who negatively perceived their neighborhood showed more depressive 
symptoms. Results thus indicated that the effect of residential segregation on depressive 
symptoms may be mediated by social cohesion, and that the residential segregation may still 
affect individual depressive symptoms. 
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CHAPTER 8 
DISCUSSION AND CONCLUSIONS 
 
8.1 Summary of Findings 
The overall intent of the investigation presented in this dissertation was to compare the 
standard approach to measuring the density of an ethnic group with alternative approaches. The 
latter consider variations in proximity to an individual of the geographic area or variations in the 
pattern of ethnic representation in areas. The investigation was made possible by the availability 
of a sample of older individuals from one particular ethnic group, Mexican Americans. That 
sample, from the Hispanic Established Populations for the Epidemiologic Study (H-EPESE), was 
unusual in having the census tract code for each participant. 
The fifth wave of the H-EPESE was selected for study in great part because it included 
for the first time, in addition to the census information, respondent assessments of the social 
characteristics of their neighborhood. Previous research using H-EPESE data have utilized the 
census tract as the basis for computing density of Hispanics (e.g.,Eschbach, Ostir, Patel, 
Markides, & Goodwin, 2004). With Wave-5 data, it was feasible to explore how the effects of 
neighborhood ethnic composition environment and the participants’ own perception of their 
social environment contribute toward health and health service usage among older Mexican 
American more thoroughly.  
With respect to the importance of racial/ethnic measures of density, this type of 
measurement has been used with good effect in a number of studies. There have been, for 
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example, many efforts to explain the Hispanic paradox, which describes the apparent health 
advantage of Mexican American in economically disadvantage ethnic communities. One 
explanatory factor has been density. A study by Eschbach, Ostir, Patel, Markides, and Goodwin 
(2004) using the fourth wave of the H-EPESE found some evidence that high Hispanic density in 
neighborhoods (defined in terms of census tracts) contribute toward health advantages even after 
controlling for neighborhood poverty. This previous study, however, did not find a consistent 
significant neighborhood effect across all areas of heath that were included.  
The work of Eschbach and colleagues utilized a simple measure of neighborhood 
composition, the percentage of Mexican American in each census tract of study area (Eschbach, 
et al., 2004). A high density of Hispanic population was hypothesized to enhance strong social 
cohesion and a large ethnic social network. This form of mechanism between ethnic density and 
social factors has been hypothesized by a number of researchers but rarely tested.  However, 
Almeida and colleagues (2009) found the Mexican Americans reported having larger social 
networks in their neighborhoods compared to non-Latino whites. In terms of social cohesion, 
they found an inverse relationship between social cohesion and Hispanic density in the 
neighborhood in Chicago area. 
The present study examined several questions related to ethnic composition of the 
neighborhood. The first question was whether the standard approach to measuring ethnic density, 
which is to measure density by the proportion of Hispanics residing in a census tract (or similar 
census unit), was the best measure. In order to test the suitability of ethnic density measures this 
dissertation compared measurement based solely on the census tract with the proximity weighted 
density measures. As described in Chapter 5, results provides evidence that the neighborhood 
ethnic composition, regardless of how operationalized, contributes to an understanding of health 
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service use. Moreover, because the latitude and longitude of the homes of all respondents were 
not obtainable, the investigation relied on use of the census tract centroid as a proxy for the 
respondents’ location in the census tract.  As a result, there was only minimal differences in the 
efficacy of the two alternative approaches studied. 
In Chapter 6, analyses shifted to a consideration of segregation as an alternative approach 
to the measurement of ethnic density. It was hypothesized that social cohesion can be more 
efficiently captured by an index of segregation rather than by the simple proportion of Hispanic 
in the census tract. The results showed that neighborhood characteristics such as the dimension 
of segregation, and differentiation by whether residence was in an urban, as opposed to rural, 
environment exerted a significant effect on an individual’s perception of social cohesion and the 
number of social ties.  
Finally, in Chapter 7, social cohesion as a mediator was tested. It was found that the 
effect of residential segregation on depressive symptoms may be mediated by the perceived 
social cohesion of the neighborhood.  
 
8.2 Discussion of Findings 
In Chapter 5, it was observed that those with more functional problems were more likely 
to live in areas with higher densities of Hispanics. Specifically, whether or not the phenomenon 
arises from a deliberate effort or not, people with more limitations in functioning were 
significantly more likely to live in areas with more Hispanics. This finding suggests living 
among people from the same cultural background may be valued by Hispanics who need help in 
dealing with the world.  
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Somewhat paradoxically, given the association with functional disabilities, the results 
also indicated that those who rated their health as better were more likely to live in 
neighborhoods with greater densities of Hispanics. In other words, the results suggest that people 
may seek out areas with higher densities of like-others for many reasons. For example, those 
who have more problems living independently, as reflected in the IADL measure, or who are less 
educated may seek higher densities because higher densities may mean a greater availability of 
social resources. On the other hand, healthier people may seek out higher density neighborhoods 
because the greater availability of social/cultural benefits. In terms of health service use, the 
residential proportion of Hispanic was positively related to total number of doctor’s visit per 
year. This result supports the hypothesis that higher density areas facilitate access to health care 
services. 
Results presented in Chapter 6 indicated that Hispanic older adults who live in rural areas 
are more likely to have more social ties and better perceived social cohesion than those who live 
in urban areas. Results also suggested that living in high ethnic density rural areas may provide 
social resources that provide a counterweight to the general disadvantage of living in rural areas. 
It was also found that those living in more ethnically isolated neighborhoods reported lower 
social cohesion while those living in neighborhoods with a more even distributions of the 
Mexican American population (ethnically similarly distributed in residential area) are less likely 
to report social cohesion. And finally, residential segregation and area poverty both changed the 
magnitude of the effect of living rural area. Specifically, Hispanic older adults who lived in 
neighborhoods where Hispanic population is more evenly distributed (high evenness) in their 
neighborhood relative to overall proportions in the metropolitan statistical area (MSA) were 
more likely to perceive their neighborhood negatively. These neighborhood effect moderated the 
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positive effect of living in small rural area. For instance, in terms of social cohesion, the benefits 
of living in small rural area may be no longer effective when Hispanic older adults who lived in 
the neighborhood where their ethnic group are relatively evenly distributed compared to 
metropolitan level ethnic distribution. However, this moderate effect of segregation was small 
compared to that of area poverty. 
In Chapter 7, the focus shifted to potential mediating effects. It was found that the degree 
of racial residential segregation in neighborhoods was associated with the magnitude of 
depressive symptoms reported by Mexican American older adults, as measured by CES-D. One 
possible explanation of this pattern is that Mexican Americans in neighborhood environments 
where there are lower probabilities of meeting other ethnic groups perceived there to be higher 
social cohesion, which then may lead to less depressive symptomatology. Analyses found 
evidence for this theoretical mediating process because social cohesion measures explained the 
relation between residential segregation and individual depressive symptoms. The opposite is 
also likely: that when there are greater probabilities of encountering person from other ethnic (or 
racial) group, there is a less perception of social cohesion.  
Indeed, most of the literature on residential segregation has examined the negative effects 
of segregation on health outcomes. The current study examined the possibility that residential 
segregation may have protective effects. The exposure dimension, as reflected in the measure of 
residential segregation, may lead to better mental health for Hispanic older adults. One 
consideration that deservers further attention is whether living in areas with a greater chance of 
encounter like-others may also reduce exposure to discrimination. In the method section, we can 
see that exposure and isolation are on the same axis—the one that shows the chance of encounter 
people from other ethnic groups (exposure) or, at the opposite end, the same ethnic group 
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(isolation). It should be noted that, theoretically, exposure segregation is not necessarily 
inversely related to the isolation segregation, but that in the present case this measure of low 
exposure segregation was related to the isolation index (r= .242, p=.05); the finding reported here 
essentially means that when there is a greater chance of encountering members of the same 
group, there was higher depressive symptomatology. However, a statistically significant 
mediation effect on isolation was not found. We can say that Hispanic older adults who live in 
neighborhood where they are more likely to meet other ethnic groups may have greater 
depressive symptoms whereas if they live in highly isolated neighborhood where they 
excessively meet Hispanic group, Hispanic older adults may also have greater depressive 
symptoms. It means 100% proportion of Hispanic area may have negative effect on depression 
but this relationship was not statistically proved in this study. It also means there may be a 
certain threshold or combination of ethnic groups in neighborhood which can do 
protective/deleterious effect on mental health. The existence of appropriate proportion of 
multiple ethnic groups in one’s neighborhood may lead better mental health effect than 
homogenous neighborhood or extremely diverse neighborhood.  
 
8.3 Strengths, Limitations and Future Research 
One strength of the study was its ability to include not only perceptions of the 
neighborhood, but also the more objectively determined census data on the local area in which 
each participant lived. In addition, the inclusion of Geographic Information System (GIS) tools 
allowed external secondary data such as Rural Urban Commuting Areas (RUCA) to be linked. 
Another strength, and perhaps the major innovation of the study, was the examination of the 
contribution of the various residential segregation indices, which were calculated and linked. 
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Overall, social ties and social cohesion information on neighborhood features were collected in 
Wave-5 and linked to indicators of census tract density, residential segregation as well as urban-
rural environment data.  
 To expand on  the strengths mentioned in the preceding paragraph, previous study using 
H-EPESE data used census tracts as a proxy for neighborhood (e.g., Patel, Eschbach, Ray, & 
Markides, 2004). Neighborhood definitions operationalized in terms of e administrative units in 
the census may not correspond to the way neighborhoods are viewed by those living within 
them. In this dissertation two pronged effort was made at capturing the influence of what might 
be called the “meaningful” environment. The first prong was to use information on how 
participants themselves viewed what they self-defined as their neighborhood. However, it was 
expected that the use of spatial analysis would allow the study to capture more of the variance 
associated with the general concept of neighborhood density.  
While results did demonstrate the general utility of the more refined approaches to 
operationalizing density, two limitations affected the ability of the newer measures to contribute. 
The first limitation derives from the fact that the census tract is not the most micro level of space 
that is potentially available. The actual residential address, or the census block, both would allow 
for a more refined analysis. The second, but related, limitation was that the latitude and longitude 
of the homes of all respondents were not available to the investigator. In the presence of both 
limitations, the investigator used census tract centroid as a proxy for the participant’s actual 
location in the census tract.  As a result, there was only minimal differences in the efficacy of 
two different approaches studied. If it were possible to obtain address data or coordinate data 
(latitude and longitude based on geocoding), this would allow a more refined spatial analysis for 
future projects.  
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In future studies with this invaluable dataset, the use of all data collection waves would 
allow assessment of additional questions. For example, how movement from one location to 
another may affect well-being and use of health services. At issue here is whether, after 
controlling for factors such as functional capacity, movement from areas with more people from 
your own racial/ethnic group to areas with fewer has consequences for health and health care. In 
short, if data of all waves were obtainable we could keep track of relocation and investigate how 
changes of residential environment influence on health outcomes in greater depth.   
As another example of future studies with the H-EPESE data, the existing—and future--
longitudinal data can be recoded into uniform track definitions. The repeated measures data set 
can be merged with similarly recoded census files using software to map all historic tract 
definitions into 2000 tract definitions (Rogowski, Freedman, Schoeni, & University of Michigan. 
Population Studies Center., 2006). Longitudinal analysis using more timely census data is 
possible as census 2010 data are now available. 
In terms of overall contribution strength, one set of findings of particular note has to do 
with implementation of a mediation model. In Chapter 7, results demonstrated the value of 
employing multilevel mediation models. Specifically, the concept and procedure of two 
mediation models (the upper level mediation (2-2-1 design) and lower mediation of upper level 
effect (2-1-1 design)) were implemented in a succession of steps. This relationship between low 
exposure segregation and greater distress was mediated by individual level perception of social 
cohesion: for those higher in perceptions of cohesion. The finding that perceived social cohesion 
influences depressive symptom in an indirect manner has several practical implications in 
intervention of negative mental health of minority population. Specifically, combining the result 
of Chapter 6, the benefit of rural residence reduced if subject lived in areas where Mexican 
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Americans were more dispersed and/or more isolated from each other. The present study shows 
that segregation index may capture which groups of people are more vulnerable along the rural-
urban continuum. For example, compared to rural minority who lives in high ethnic density area 
rural minority residence who lived in ethnically isolated area may need special attention because 
this group of people has higher depressive symptoms as well as low social cohesion. Policy 
makers may need to pay more attention to boost sense of community or provide mental health 
care along specific rural-urban settings.  
As has already been noted as a limitation of the overall study, however, causal 
interpretations are limited due to the lack of an experimental design and by the study’s reliance 
solely on cross-sectional data. Because the present study was based on a cross-sectional design, 
caution must be exercised in drawing causal inferences.  Because the mediation model basically 
assumes a temporal order of study variables, future assessment should utilize longitudinal study 
designs.   
 The results of the several sets of analyses presented in this dissertation provide 
conditional support for the value of expanding the approach to measurement of ethnic density. 
Both proximity and segregation approaches were shown to contribute significantly to the 
variance in several different outcome measures. Somewhat surprisingly, however, in many cases 
the alternative versions to the measurement of density did not account for substantially more than 
the variance accounted for by the more usual, census tract, approach to computing ethnic density. 
This overlap may be in part an artifact of the lack of more detailed information on the 
participants. That is, having information available that specified either the participants’ street 
address, or even census block (as opposed to the larger census tract), could potentially expand 
the power of the newer approaches to measurement. 
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Also, due to the local-representative nature of the sample, which were collected in five 
Southwestern boarder states, the findings are only suggestive and warrant further investigation. 
These five states (California, Nevada, Texas, New Mexico, Arizona, and Colorado) have well 
established Hispanic enclaves as well as may have higher interactions with Mexico. Although 
this study was designed to explore a geographic method to capture ethnic density effect, the 
possible effect of closeness of Mexico was not included. Future work should incorporate other 
variables of importance, such as acculturation and closeness to Mexico.  Finally, it should be 
noted that although segregation indices were calculated, the assessment of discrimination was 
not included in the present study.  Future studies addressing the specific types of discrimination 
may help usefulness of segregation indices.  
In conclusion, results of this investigation provided only partial support for the 
hypotheses posed. The more traditional approach to assessment of density was found to function, 
in general, as well as the proposed alternatives. At the same time, several findings suggest that 
the alternatives do provide additional information, and perspectives that in future study with 
more refined location strategies could begin to provide a more complete explanation of how 
vulnerable groups such as Mexican American elders cope with their environmental 
circumstances and resources. 
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